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Masterpiece in piping permanence 


] ERE'S another good example of the 
| utilitarian beauty in permanently 
leakproof piping that distinguishes petro 
leum operations. The piping is welded, of 
course, and Tube-Turn welding fittings 
were extensively used 

There's nothing equal to welded piping 
when dependability is an absolute “must” 
And among welding fittings, none em- 
body more manufacturing experience in 
this field than Tube-Turn welding fittings 
They're tops in every quality for sound, 
maintenance-free piping 

Advantages of the leakproof welded 
joints go hand in hand with strength in 
the fittings proper equal to that of the con- 
nected pipe. Smooth inner walls, smoothly 
functional design assure minimum flow 
friction, reduce erosion and pressure loss 
Dimensional accuracy, true circularity 


make for good alignment, perfect welds, 
high-speed piping assembly 

Got a piping problem? Talk it over 
with the Tube Turns distributor. He's 
backed for service by Tube Turns’ out 
standing piping research and develop- 
ment engineers. 

TUBE TURNS, INC. 

238 E. Broadway, Dept. F, Louisville 1, Ky. 


District Offices ot New York, Philadelphia, Pittsburgh 
Chicego, Houston, Tulsa, Son Francisco, Los Angeles 
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\ Keep up with the rapidly 
expanding line of Tube 
\ a Turn welding fittings 

Write for TUBE-TURN 
CATALOG No. 111 SUP 
PLEMENT. 


Conventional flare line in these inlet gos seporctors hos 
extended to hendle gos from the volety volves. 
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The terms “Hoynes,  “Hestelloy, 


You can obtain Hasreccoy nickel-base alloys in 
a variety of forms to meet every requirement for 
high strength and resistance to heat and corro- 
sion. These alloys compare in strength to the 
high-strength alloy steels, and maintain high 
strength evenat elevated temperatures. HASTELLOY 
alloys are particularly suitable for equipment 
that must handle hydrochloric and sulphuric 
acids . . . free chlorine . . . aqueous solutions con- 


CASTINGS 


Simple or intricate sand 
castings up to 2,000 Ib. 
Precision investment cast- 
ings in a variety of intri- 
cate shopes up to 5 Ib. 


SHEET, PLATE, 
AND BAR STOCK 


Hot-rolled sheet and plate 
down to 23 B.w.g. (0.025 
in.), in widths up to 36 in. 
Hot-rolled bars from “% in. 
to 314 in. in diameter. 


SOLVE YOUR CORROSION PROBLEM 


with one these forms HASTELLOY 


taining chlorine or hypochlorites...acid solu- 
tions of ferric or cuprous salts... brine and salt 
spray. 

These alloys can be readily fabricated. Any shop 
equipped to fabricate the austenitic stainless steels 
can fabricate them. If you do not do your own fab- 
ricating work, we can give you the names of fabri- 
cators familiar with handling Hasrecvoy alloys. 
Write for descriptive literature and price lists. 


PIPE AND PIPE 
FITTINGS 


Cast or drawn pipe and 
welded tubing. Welding, 
flanged, and threaded fit- 
tings in a wide range of 
standard and special styles 
and sizes. 


WELDING ROD, 
ELECTRODES, AND 
DRAWN WIRE 


Bare rod for oxy-acety- 
lene, Heuarc, or atomic 
hydrogen welding. Coated 
electrodes for metallic-arc 
welding. Wire coils for 
UNiOnmeLT welding, metal- 
spraying, and fabricated 
wire products. 


Haynes Stellite Company 
Unit of Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


los Angeles York San Francisco —Tulse 


Meharc, and Umonmelt ere trade-marts of Units of Union Carbide and Carbon Corporation. 
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Highest specification material, acetone purity over 
99.5%; apna color less than 10, This uniformity means 
you can standardize on formulations and processes. 


4 reasons 
why you should 
specily 


. Excellent odor, resulting from high purity, means a 
more desirable denaturant for aleohol formulas, more 


. 
ACE ONE . saleable consumer products. 


from; 


CARBIDE 


Ey 


a@ pius vaiue for you. 


68 convenient warehouse stocks to serve you, with 
fast deliveries. 


Available in the quantities best suited to fit your 
unloading and storage facilities—single drums, drum 
carloads, compartment tank cars or tank cars. And 
you can economize by purchasing acetone in com- 


partment cars with other Carbide products, 


For acetone 


Call or write th: 
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ARBIDE and CARBON | 
CHEMICALS CORPORATION — 
Unit ef Unioe Corbide ond Carbon 
90 Kast 420d Street Now York 17, 
Offices in Principal Cities 


AO 705 
SUPER VENT GOGGLE 
PROTECTS AGAINST FOGGING 


AND STEAMING ALSO 


These two NEW Goggles are identical except for 
the special nosepiece and inhalation and exhalation 
valves on the 705 which operate to prevent fogging 
and steaming in hot, humid working conditions 
Each goggle is designed for the greatest possible 
protection and comfort — each features a large 
shatter-resistant single acetate lens which can be 
easily replaced, and WIDE ANGLE VISION 


The all-rubber frame molded to conform to face 
contours provides an airtight, dust-tight fit. While 
the705is recommended forseverely 
hot and humid operations, the 700 
provides ample ventilation in nor- 
mal atmospheres. A filter element 


Pick your 
PROTECTION 


to PERFECTION! 


AO 700 
RUBBER FRAME GOGGLE 
PROTECTS AGAINST CHEMICAL 
AND DUST HAZARDS... 


under the perforations at top and sides of the goggle 
blocks acid and dust from the eye area. Headband 
is comfortable and adjustable. 


The 705 Super Vent Goggle operates by air 
sweeping through a chamber when wearer inhales, 
thus removing moisture on the inner lens surface 
before fogging can begin. When exhaling, inlet 
valve closes and moist air escapes through exhala- 
tion valve. Your AO Safety Representative can 
supply you with the right goggle for your needs. 


Safety 


Division 
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A NEW CONCEPT 
IN PLANT 
CONSTRUCTION... 


of engineers and architects—including specialists in all 
branches of chemical, mechanical, electrical, civil and 
__ industrial engineering. 
be glad to consult with you on ony 
____ Phase of plant design and construction. 


Reading time, only 10 minutes—but 
it will save you many hours by answering 
basic questions. 


Wigton-Abbott Corporation 
DESIGNERS... ENGINEERS ...CONTRACTORS.. PLAINFIELD, NEW JERSEY 


Excinerrisc—May 1949 
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definition of plant construction to include creation of 
“delivers” the complete plant, ready for operation. 
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Cylindrical Plug. 
gives full volume 


ACE Cylindrical Plug Valves cut 
the Man-waiting time of flow control in 
measuring. And on high volume flow, 
the exclusive straight-through, full pipe 

Opening saves power. Any valve less 
efficient is more costly in the long run. 


4 © 
© ? 
3 
¢ 
Rich 
Representatives in more $ Write for catalog 3-CM, showing types and sizes. American Car and 
than 50 principal cines Foundry Company, Valve Division, 30 Church Street, New York 8,N.Y. 
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are two Birds filtering 
a big volume of fine pig- 
ment. They operate in 
series, the first making 
the initial separation and 
the second filtering the 
re-pulped and washed 
cake. 


The user reports a better 
pigment and clear fil- 
trate. The moisture con- 
tent of the cake is lower 
than ever before. Exces- 
sive and costly labor is a 
thing of the past. 


OD CAN YOUR FILTERING BE? 


You'll never know until you’ve put in your first Bird 
Continuous Centrifugal Filter. This clean, compact, mod- 
ern way to separate solids from liquids has given hundreds 
of chemical engineers a new conception of the filtration 
process. 

Gone are the days of uncertain, uneven, intermittent 
operation — of the hard labor and high cost of fussing 
with filter cloths and auxiliary equipment. The BIRD does 
the job continuously and automatically. Results are uni- 
form. Operating and maintenance cost is low. 

Ask us to sho you what the BIRD can do for you 


BIRD MACHINE COMPANY 
South Walpole, Massachusetts 


CONTINUOUS - LT E 
CENTRIFUGAL 
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PROVIDES 
REFRIGERATION 


An Ingersoll-Rand 425-ton steam 
jet water vapor refrigeration unit 
in a butadiene installation. 


Steam jet ejectors, while 
based on a relatively old principle, 
are today utilized to produce refriger- 
ation. In its new dress, a jet of live 
steam at 2 psig or more darting in a 
properly-designed venturi tube greatly 
reduces the pressure over warm water. 
The jet also removes water vapor, 
thereby maintaining the vacuum and 
lowering the temperature of the water 
to that at which it boils, which may be 
as low as 35° F. Such coolers are in 
use today in many industries, such as: 
PAPER « MARINE BREWING FOOD 
RUSSER CHEMICAL «+ REFINING 
AIR CONDITIONING GAS PRODUCTION 

EXPLOSIVES 


10 


New York 4, N. Y. 


Revere is interested in this develop- 
ment for two reasons. First, it is a fine 
example of the way in which American 
enterprise uses its intelligence and 
initiative to obtain new values from 
old ideas. Second, the coolers use 
steam and water, and require non- 
rusting copper alloys of high heat 
conductivity in such forms as conden- 
ser and heat exchanger tubes and 
plates, which Revere makes. ... Revere 
has a great deal of information about 
its alloys and their applications to 
various conditions of use. Why not 
use that knowledge as well as our 
metals? The Technical Advisory Serv- 
ice will gladly cooperate with you. 


Perspective through compart 
ment-type cooler with surface 
condenser. Courtesy of Ingersoll- 
Rand Company, 11 Broadway, 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by 
230 Park Avenue, 


Revere in 1801 
York 17, New 
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Detroit, Mich.; Los Angeles amd Riverss 
Calif; New Bedford, Mass.;: Rome, N.Y. 
24, Offices in Principal Cities, 
Distributors Everywhere. 
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LINK-BELT experience may help you.. 


Any applicotion for a speed reducer can be filled 
with a Link-Belt enclosed gear drive—and satis- 
factory results assured. Link-Belt manufactures all 
standard types, and Link-Belt power transmission 
specialists can offer reliable recommendations as 
to size and type to suit your precise need. 


Herringbone Gear Speed Reducers for large 
reductions in limited space — high shock resistance 
— single, double or triple reductions. Send for 
Book No. 1819; Worm Gear Speed Reducers for 
high ratio reductions, horizontal or vertical drive 
shafts. Data in Book No. 1824; Link-Belt Gear- 


LINK-BELT COMPANY Criccao Indionopolis 6, Ph 
los A 3, Seatt 


motors, self-contained power unit. Buok No. 1815. 


In respect to any drive in the broad Link-Belt 
line of power transmission machinery, Link-Belt 
engineering advice is completely unbiased. 


TYPES OF LINK-BELT 
POWER TRANSMISSION MACHINERY 


Silverlink Roller Chain P.1.V. Variable Drives 
Silverstreak Silent Chain Fluid Drives 

Steel and Malleable Chain V-Belt Drives 

Worm Gear Drives Bal! Bearings 

Herringbone Gear Drives Roller Bearings 

Helical Gear Drives Babbitted Bearings 

Gearmotors Couplings, Clutches, Collars, etc 


ledelphic 40, Atlenta, Dalles 1, Minneapolis 5, San Francisco 24, 


4.7 nto Offices, Factory Branch Stores and Distributors in Principal Cites 


Power Transmission Machinery 
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How Utah Electric 
Challenge 


Soda ash has about 90,000 industrial 
uses, This battery of three Utah electric 
screens aids materially in supplying the 
demand for soda ash used in this country 


Utah screens operate at 3600 vibrations per minute on 60 cycle cur- 
rent, 3000 on 50-cycle, 1500 on 25-cycle current. Straight-line motion. , 


Hinged door with weighted arms makes cloth inspection easy. Quick. 
opening covers provide access for tensioning screen cloth. 


FOR IMPROVED 
FINE SIZING 
SPECI 


UTAH SCREENS 


It's a money-saver, too—operates on power requirement of only 600 
to 1200 watts, depending on application and frequency of vibration. 
Almost no maintenance is required! Electro-magnetic principle re- 
quires no rotating, sliding or striking parts. Nothing to lubricate. 


12 May 1949-—Cuemicat ENGINEERING 


a 
& 
NY, 


_. of fine screen mesh made this job of soda ash 
sizing a difficult one. Then this processor installed the 
battery of three Usah electric screens shown at left. Re- 
sult: Blinding became a negligible consideration . . . main- 
tenance was reduced, too! 

Soda ash is only one of many materials screened suc- 
cessfully with Uszh electric screens. These modern Allis- 
Chalmers screens are flexible enough in operation to handle 
a wide range of fine, granular materials from 10 to 48 
mesh (dry) or 65 mesh (wet). 

Utah screens provide finger-tip control of amplitude of 
vibration, Operation can be precisely controlled to suit 
conditions of fine sizing. Constant air gap setting is main- 
tained by rigid rubber mounted steel vibrator bars. No 
flexible reeds, springs or striking parts. 

Troublesome blinding, caused by clogging, near-size 
particles, is almost entirely done away with in the 
Utah screen. A Vari-Pulse non-blinding device periodically 
increases vibrating amplitude from normal operating set- 
ting to maximum, momentarily, to clear screen mesh. No 
frequent shut-downs to brush screen surfaces! 

Get more facts about Utah screens from the A-C repre- 
sentative in your area. Or write for Bulletin 07B7044, 


ALLIS-CHALMERS, 1147A SO. 70 ST. 
MILWAUKEE, WIS. 


low-Heod, Vari-Pulse ore Allis-Cholmers trodemorks 


CINE E RING Viv 1949 


ALLIS-CHALMERS 


One of the Big 3 in Electric Power Equipment — Biggest of All in Range of Industrial Products 


ALLIS-CHALMERS BUILDS 
EQUIPMENT FOR OVER 
20 UNIT OPERATIONS 


GRINDING Silex lined pebble mills with 
flint pebble grinding media eliminate iron con- 
tamination, are widely used for silica reduction. 
Allis-Chalmers builds a — line of pebble 
mills with diameters 5 to 8 ft; lengths 10 to 24 
ft. Installation shown above is in a chemical 
processing plant. 


POWER DISTRIBUTION Flexibility to meet 
shifting loads without voltage drop is provided 
by Allis-Chalmers unit substations, Any com- 
bination of transformer and switchgear elements 
can be obtained in this completely modern line. 
Factory-built with no live parts ex 

for Bulletin 11B6285, 


SIFTING Heavy Duty Low-Head Gyratory 
Sifter has series of interchangeable sieves, 3 to 
7 sieves high for 2 to 8 separations . . . can 
handle two materials at same time. Has large 
capacity per sq ft of cloth area. Compact and 
dust-tight. Bulletin 06B6124A, 
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In unnumbered processing plants across the country, sheet 
lead plays a vital role in keeping acids under control. 
Because. among other unique properties given lead by nature. 


is stern resistance to corrosion. 


It is this innate ability to blunt the tee veth of hunervy acids, couple “dl 
with several of lead’s other “abilities” adaptability, workability 
durability and availability —that makes the use of lead a virtual 


“must” as a lining for tanks, tubs and vats in which corrosive 


liquids are handled, moved or stored 

National Lead markets sheet lead of several types- chemical. anti 
monial, tellurium and antimonial-tellurium. Each has its functional 
place im the processing fie ld. All are produ ed with a know-how that 
makes the most of the metal’s inherent qualities. From starting slab) 
to sturdy sheet. the rolling is done under the watchful eves of experi 
enced operators. The sheet comes off the cutting table smooth, 
uniform. and true te weight and dimensional specifications 


If your acid-handling activities demand lead’s unusual 
combination of properties, use National Lead sheet. And 
if you would like our views on wavs and means of getting 


optimum results from sheet lead installations. 


consider us at vour service 


vthing from lead pipe valves...sheet...and leaddlined 


nt to complete acid recovery plants 


Lead Company 


j mare (ome Cleveland 11; Pittsburgh 
/ ‘ Mtlanta (eorg le Bork 
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Aleyce Stainless Stee! Valves in the Acid Plant 
of the Dougherty Refinery division of L. Sonne- 
bern Sens, inc. of Petrolia, Pennsylvenic. 


“Qe of the most interesting observations we 
have made insofar as Aloyco Valves are con- 
cerned is that the maintenance to this date has 
been nil. In two years of service we have never 
lost a minute of operating time with Aloyco 
Valves. I would heartily endorse Aloyco 20 
Valves for similar services’. The remarks are 
those of Mr. G. H. Miley, Acid Plant Superinten 
dent of the Daugherty Refinery, Petrolia, Penn 
sylvania, a division of L. Sonneborn Sons, Inc. 


The Aloyco Valves here are used in the acid con 
trol lines of their contact H,SO, plant. They 
handle 93°; and 98°, H,SO, and oleum in 
temperatures ranging from 115° to 150°F. This 
Company formerly used iron and steel valves 
with alloy trim for the same application. Aloyco 
Valves in this particular installation have been 
in service several times as long as any previous 
valves. 


Let our sales engineers study your requirements. 
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Aleyce Flonged Gete Volve, No. 111, 150 Ib. 
te 12” inclusive. Available in 18-85, 18-85Mo, 
Aleyco 20 and other corrision-resistant alloys. 


i] 
quote) maintenance is nil (unquote) Hi 
— 
LOYC 
VALVES AND 
ALLOY STEEL PRODUCTS COMPANY, INC. 
WEST GLIZABETH AVE, + LINDEN, A. 
SALES OFFICES: ATLANTA; CHICAGO, HOUSTON; 
5 
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THEN SHUTS OFF 
AUTOMATICALLY 


For formula-perfect batches time after 
motically—simply set quantity of liquid 
open valve, and this Neptune Avte-Step” meter 
does the rest. Stops waste of valuable Ingredients, 
prevents overdilution with water that must later 
be removed. Think of the savings possible in your 
own batch mixing! 


Ask for Industrial 
Metering Bulletin 566-4 


METERS 


NEPTUNE METER COMPANY 
50 WEST SOTH STREET, NEW YORK 20, NW. Y. 

15-4 


Branches Boston, Chicago, Dellas, Denver, Kansas City, Los Angeles, 
Lovisvitie, Portiond. Ore Son Francisco, and Long Branch, Ontarte 
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to a low-cost stepless variable speed drive . 


1. REEVES Motor Base provides stiding 
form for motor. Handwheel or push-button contro! increases 
transmitted speed by moving motor toward driven machine, 
d speed by Ing the epereti 


3. Special V=Bel # hooks up unit with driven 
mochine. Belt fits between discs and over pulley on power in- 
put shaft of driven machine. Belt is adjusted to mini center. 


Unit instantly delivers any desired speed over 
entire range and maintains that speed without 


fluctuating even a fraction of an rpm. 


The Reeves Vari-Speed Motor Pulley is the easiest, lowest- 
cost method of converting a machine with fixed speeds into a 
highly versatile unit of infinitely variable speed adjustability. 
Thus equipped, it can handle a wider range of work, better, 
faster and more economically, because machine speed can be 
changed instantly and accurately — without shutdowns— to meet 
the needs of every operation and every operator, ander every 
changing condition 

This Reeves unit forms the actual driving element between 
motor and driven shaft . . . eliminates all auxiliary equipment 
such as chain drives, gears, belts, etc., . . . requires virtually 
no more space for installation than any standard belt or chain 
drive. It is built in eleven sizes, transmitting from ', to 15 hp. 
over speed ratios from 2'/4:1 to 4:1, inclusive. 


The complete line of Reeves Speed Control equipment also 
includes two other basic units, the Variable Speed Transmis- 
sion and the Motodrive, which are offered in the widest 
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2. Dise Assembly connects directly to motor 
shaft. Assembly consists of two facing cone-shaped discs — 
one sliding laterally—and compression spring for mounting 
on motor extension shaft. 


selection of designs, sizes, capacities and speed ratios—with 

handwheel, push-button or entirely automatic controls. 
REEVES units have proved their ability to speed production, 

cut cost and increase profit in more than 260,000 widely 


diversified industrial applications . . . are listed as standard 
equipment on over 2,100 different makes of modern machines. 

An experienced Reeves Speed Control specialist will be 
glad to work with you in selecting the units best suited to your 
needs. Write today, arranging an interview, and ask for the 
comprehensive 114-page catalog CE7-450A. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
Recognized Leader in the Specialized Field of Speed Control Engineering 


GIVES THE RIGHT SPEED FOR EVERY 108! 
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High Phenol Coefficient 
Are you seeking a chemical materia! with o high 
phenol coefficient os well as surfoce active, / 
fungicidal ond bactericidal properties, and / 
the chemical attributes of primary amines? 
Rosin Amine D Acetate, o new Hercules rosin Ne From Pine Tree to 
derivoetive, is water-soluble, ond is compotible | Product Research 
with mony other ingredients. Why not 
investigute this new product now ? & Three types of Hercules’ terpenes 
; hydrocarbons, alcohols, and ethers — 
pinene, dipentene, a-terpineol, 
* b-terpineol, terpiny! methy! ether, terriny| 
ALCOHOL: @ ethylene glycol ether offer a variety 
useful starting materials for chemical 
1 syntheses. These terpenes are the 
’ x > result of Hercules extensive 
- 4 
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Ceimost 
Prooucts 


Latest Data on CMC (Cellulose Gum) 


CMC gives lotest 
information on this water-soluble celiviose gum, describes 


New, |2-page book on “Hercules 


newest uses. Among important uses described 
ore foods, pharmaceuticals, and cosmetics— where 
CMC can be used for viscosity control, for 

emulsion stabilization, as an ointment base, os a 


water-soluble film former, or os @ suspending ogent 


"PENTALYN” AND “HERCULES” ARE REG. U. S. PAT. OFF. 


Special Resin for High- 
Quality, Heat-Set Inks 


Hercules “Pentalyn” K was developed 
specifically for high-quality, high-gloss, 
heat-set printing inks. High softening point 
tast solvent release maaimum 


solubility minimum viscosity. It is 


stable with reactive pigments, has good flow 
and pigment wetting characteristics 


HERCULES POWDER COMPANY 
952 Market Street, Wilmington 99, Del, 
Send technica! [| test somple [) of 
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‘the Best Techniques 


for Uniform and 


Manufacturers of Heat 


Exchanger Equipment for 
over 50 years 


Foster Wheeler, long recognized 
as one of the world's foremost 
builders of complete processing 
systems, manufactured heot ex- 
changer equipment since 1898. 
This vast background of engi- 
neering and manufacturing ser- 
vice to the processing industry 
places Foster Wheeler in an 
unique position. It assures proper 
design and construction of equip- 
ment and complete systems for 
those new processes demanding 
high and closely controlled tem- 
perotures. 


Built Earliest Systems 
Employing Dowtherm 


Foster Wheeler was the first to 
design, engineer, and construct 


FOSTER WHEELER CORPORATION 


Cursicar May 


heot exchanger equipment, va- 
porizers, and complete systems 
using Dowtherm, the heat transfer 
medium for high temperatures. 
Dowtherm heating has improved 
product quality and reduced 
operating costs in such widely 
varied fields as foods, fabrics, 
plastics, rubber, paints, and var- 
nishes. 


Proved by Many Years 
of Service 


Foster Wheeler-constructed plants 
employing Dowtherm heating 
have been operating with com- 
plete satisfaction since 1932. 
During that time Foster Wheeler 
also built hundreds of vapor 
generators used in conjunction 
with complete systems. Foster 
Wheeler installations range from 
laboratory models to plants 
yielding as much as 150,000,000 
pounds of fatty acids per year. 


165 Broadway, New York 6, N. Y. 
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esterification 


phthalic anhydride 


castor oil 
dehydration 


sulphuric acid 


catalyst heating 
and regeneration 


Controlled Heating? 
[Process Heating Syttems 
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National Aluminate Corporation 
Plant No. 2, Chicago 


Cy NG 
Multi-Stage Continuous Drying Systems 


at NATIONAL ALUMINATE CORPORATION 
Emphasize The Versatility of GAS 


DESICCATING SYSTEMS, integrated with the chemical Aluminate Corporation depends on GAS for reducing the 
processes help National Aluminate Corporation mect moisture content of a catalyst used in producing aviation 
the increasing demand for its synthetic zeolite water gasoline. The catalyst passes through the continuous 
softening compound. Gas-fired multi-stage ovens, and then is finally processed 
Three continuous multi-zone ovens, heated by GAS, in a rotary drying kiln equipped with luminous flame 
are automatically controlled to provide the exact zone GAS burners. 
temperature for every stage of the operation. This auto- These two applications of GAS demonstrate the most 
matic controllability of GAS permits regulation of efficient utilization of the fuel in continuous, high-speed 
the oven temperatures for the type of product being drying. Flexible Gas Equipment offers many an oppor- 
dried. tunity for economical heat processing in chemical man- 
In addition to the oven-drying system, National ufacturing. You'll find it’s worth investigating. 


The moisture content of a chemical catalyst is reduced 
in this 65-foot kiln equipped with North American Zeolite is dried in these multi-zone Proctor & Schwartz 


luminous fame GAS burners. continuous Gas ovens. 


MORE AND 


THE TRENO 1S TO 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
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MULTI-RECORD BYMALOG" — 


r Employing only one measuring sys- 


\ Another PFOXB 
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FOXBORO ARST 


tem, the new Foxboro Multi-Record 
Dynalog gives up to 6 clean-cut rec- 
ords in as many different colors on 
one convenient round chart. The in- 
genious, foolproof switching arrange- 
ment provides recordings in sequence 
every 6 seconds—so close that the 
record of each measurement appears 
as a continuous line. The record 
colors positively will not run together. 


Like all Dynalog Electronic Instru- 
ments, balancing from any measure- 
ment point is entirely stepless and 
continuous. Its combination of accu- 
racy, speed and sensitivity is 
unequalled. 

The Multi-Record Dynalog is avail- 
able for measuring several tempera- 
tures or other process variables. Send 
for Bulletin 428. The Foxboro 
Company, 16 Neponset Avenue, 
Foxboro, Mass., U.S. A. 


UNIQUE ADVANTAGES! 

1. Round Chart simplifies operations. You can 
check records faster, easier and better on the 
familiar, compact round chart of the new Multi- 
Record Dynalog. No yards of paper to insert, 
remove and spread out. Practically continuous 
lines to follow. Up to 6 distinct colors. Charts 
occupy less space . . . cost less to use. 

2. Round Chort standardizes operations. You 
can order, stock and use the identical form of 
chart as used on other types of process 
instruments. 

3. Multi-Record Dynalog saves space. 


* Reg. U.S. Pat. Off 
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Part of shipment for Belco Industria! Equipment Division, Poterson, N. J. 


..-.-can be RUBBER LINED at Manhattan 


If you are hesitating to rubber line your process equip- 
ment because of its size or complexity, consider the 
facilities of Raybestos-Manhattan 


—“The World's Largest”—are terms rightfully applied 


“Giant”—“Huge” 


to job after job that goes through the Passaic plant. 
Some Manhattan tank lining jobs are so large, their 
entire railroad routes have to be checked for height 
and width clearance. Some have to be transported in 
sections But nothing seems to overtax Manhattan 


ingenuity in handling the most difficult problems. 


You can place complete confidence in Manhattan's 


tank lining capacity. The largest of a battery of vul- 
canizers is a mammoth chamber 15 ft. in diameter, one 
of the largest made. It accommodates anything that 
can be shipped on a railroad flat car. Other equally 
notable handling facilities insure careful transportation 
and thorough workmanship. More than 40 years rubber 


lining experience add to your assurance of quality. 


Enduring, dependable protection of your equipment 
and processes from corrosion and contamination is 
sound economy. Call a Manhattan Rubber Lining 


Engineer to “talk it over” at no obligation. 


Keep Ahead with Manhattan 


MANHATTAN RUBBER 


DIVISION 


PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manvtocturers of Mechanical Rubber Products * Rubber Covered Equipment * Rodictor Hose * Fan Belts * Brake Linings * Brake 
Blocks * Clutch Facings * Pockings * Asbestos Textiles * Powdered Metol Products * Abrasive & Diamond Wheels * Bowling Balls 
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_TRANSPORTATION f 
¢ 50 YEARS OF SERVICE 
It takes scores of steady customers to keep a company climbing bs 
through the business peaks and valleys of 50 years. Satisfying them , : 
means providing a lot of service of the right kind at the right time. , 
In 1899, the founders of General Chemical believed in this when they 
combined a dozen small companies into one well-knit organization. 
Today, that concept of General Chemical service has resulted in more 
than 90 producing and distributing facilities in centers of commerce 
from coast to coast. 


In research, engineering, production, and in sales, everything is done 
ACIDS that can be done to serve you well. Remember this when you specify 
General Chemical—first for Basic Chemicals for American Industry. 


ee GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
P OFFICES IN PRINCIPAL CITIES FROM COAST TO COAST 
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Against 


CORROSIVE 
LIQUIDS... 
you can depend on 
Worthington Worthite 


Pumps equipped with 


Type EA Mechanical Seals 


if you have been running into 
trouble with your stuffing boxes and 
packings, it’s time to consider 
Worthingron Type EA Mechanical 
Seals. They're especially designed for 
Type CG Worthite Pumps up ro 1200 
gpm capacity. 

These seals have given outstanding 
performance in corrosive liquid ser- 
vice. The following distinctive fea- 
tures tell you why: 

No stuffing box . . . no packing to 
replace. Outside assembly . . . easy 
to apply, simple to repair. No parts 
churning in acid. All parts made of 
corrosion resisting material. Pressure 
is adjustable without dismantling. 
Single coil Worthite spring. Tongue 
and groove drive. 

Write for BULLETIN W-}350-B-10. 

For complete details about this 
Worthington contribution to better 
pumping of corrosive liquids and fur- 
ther proof that there's more worth in 
W orthington write for Bulletin W-350- 
B-10. Worthington Pump and pe 
Machinery Corporation, Centrifugal A 
2ump Division, Harrison, N. J. 


Types CG and CGL. 
Sizes 4“ to 10°. Capac- 
ities to 5000 GPM, heads 
te 200 ft. Liquid ends of 
WORTHITE alloy. 


Type CF. Sizes 1” to 
4. 


impeller, WORTHITE 
and fittings. 


Worthington Type EA Mechanical Seal for Worthite Type CG Chemical Pumps. 
Three sizes of seals for 23 sizes of pumps. 


Exploded view of Worthington Type EA Mechon- CGH-IA Worthite pump equipped with 
ical Seal shows simplicity of this tested solution Worthington Mechanical Seal in a South- 


to tough stuffing box problems. 


ern chemical plant. 


Type L. Sizes 3° te 8”. 
Capacities to 2250GPM; 
heods te 300 ft. Single 
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USE THE RIGHT FITTING TYPE 


FOR EVERY JOB... 


It will pay you to take advantage of Tri-Clover’s 
30 years of specialized experience in solving the 
most difficult corrosion problems. Having a com- 
plete line of stainless steel and nickel alloy fittings, 
valves and pumps to choose from, Tri-Clover en- 
gineers are able to recommend exactly the right type 
and size to meet your conveying line needs. If you 
prefer, send us a sample of your product for labora- 
tory tests and we will furnish complete recommen- 
dations covering the type of corrosion-resistant 
fittings and lines best suited for your use. Illustrated 
are four typical Tri-Clover fitting types: 


pm Assembled section of Flanged Conical-End 
Fitting showing IPS adapter. Available in a 


complete line, 1" thru 4” O.D. 


ra" World-famous Tri-Clover Sanitary Fittings and 
Valves are available in a plete line of 
stainless steel and nickel alloy types, 1“ thru 4” O.D. 
tor all san tary code requirements. 


gs Recessed-End Fittings . . . easily assembled 
by soldering, brazing or socket welding. 
Available in a plete lin2, 24" thru 10” O.D. 
ge Typical ““Zephyrweld’ Welding Fitting Re- 

ducer with Van Stone welding nipples and 
slip-on flanges for easy, fast bly. Available in 
a complete fitting line, from 34" thru 24° O.D. 


See your nearest Tri-Clover Jobber or write for 
complete details. 


Tri-Clouer 


MACHINE CO. 


Kenosha, Wisconsin 


TRIALLOY AND STAINLESS STEEL " FABRICATED STAINLESS STEEL 


SANITARY FITTINGS. VALVES, INDUSTRIAL FITTINGS AND 
PUMPS, TUBING, SPECIALTIES INDUSTRIAL PUMPS 


THE Complete LINE 
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What happens when you hear? What happens inside 
your ear when sound waves come in from a telephone 


conversation 


Bell Telephone Laboratories scientists have developed 
special apparatus to help answer these questions, for the 
telephone system is designed to meet the ear’s requirements 


for good listening. 


In the test pictured above, the young lady sits before 
loudspeakers in a soundproofed room with a small hollow 
tube, reaching just inside the ear canal. Sounds differing 
slightly in frequency and intensity come from a loud- 
speaker. The subject seeks to tell one from another, record- 
ing her judgment electrically by pressing a switch. 


6 


=|| 


THE EAR CUSTOMER 


Meanwhile, the same sound waves pass down the hollow 
tube to a condenser microphone, and a record is made of 
the exact sound intensities she identified. Results help 
reveal the sound levels vou can hear clearly and without 
strain—the sounds your telephone must be designed to carry. 


Scientists at Bell Telephone Laboratories make hun- 
dreds of tests in this manner. It’s just one part of the work 
which goes on year after year at the Laboratories to help 
keep Bell System telephone service the finest on earth, 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for con 
tinved impro s ond ec in telephone service 
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“The sulphite used in converting 
wood pulp into paper formerly was 
discharged to waste, and the wood 
sugar in the pulp liquor was not 
utilized. Now sulphite liquor, once 
regarded as useless, yields ethanol, 
methanol and fusel oil. Two years 
after one plant started to process the 
sulphite liquor, 7500 gallons of ethyl 
alcohol were being produced daily. 


“In the fermentation stage the 
yeast is separated from the beer by 


1. 
sk for gullet" 
A 


De Laval Yeast Separators, in 
which I—De Laval Centrifugal 
Force — make continuous separation 
possible.” 


Here is a good example of putting 
well known principles of production 
to a new use. Centrifugal force is 
usually able to speed up a separation 
process, and often, in doing so, im- 
proves the quality of the product. 


Can De Laval Centrifugal Force 
be put to work for you? 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough,Ont. 


DELAVAL Zrocessing Systems 
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Chemgard 


APRONS AND SLEEVES 


Tailored of easy-draping, translucent, flexible 
plastic, these modern protective garments com- 
bine correct fit with comfort and durability. Re- 
sistant to corrosive chemicals, harmful liquids, 
oil and grease, Chemgard Sleeves and Aprons 
feature electronically-welded seams throughout. 
Plastic neck and waist straps are bonded perma- 
nently to garment at one end, with adjustable fas- 
tener at opposite end. Non-absorptive, resistant 
to hardening, snagging and abrasion—odorless, 
easy to clean and keep clean! Bulletin CZ-2. 


PA-S-A SKULLGARD 


mox populeg work bk for Wi 
comert with proved head provection! acid splashes, Ligh ay: ttc. 

 Lighs, by common Visor of clear vinglise plastic is quickly 
chemicals, water or grense—high Jielec. ceplaceable—mol fiber headgear is 
wic sarength—fiexible sweaesband and head, 


shock-absorbing ineer head cradle for 
dep-lomg wearing case. Balletia DK.i 5. 
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M-S-A FACESHIELDS RUSBER FRAME GOGGLES | 
Molded, genuine rubber goggles, 
indirect holes--preveating 
at eotry of chemical fluids, dusts and for- 
eign particles. Large, 
ported Dy Grown lostane ides face ¥ 
size adjustmem. No ON. Write for details, 


hea 
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Acid Hood 


Covering head, shoulders, back and chest, safely pro- 
tecting the wearer against acid splashes and sprays, 
the specialized M.S.A. Acid Hood combines light- 
weight comfort with unobstructed vision through a 
large, replaceable plastic lens. 


Made of vinyl plastic, unaffected by acids, caustics, 
corrosive liquids, oil or grease, the Hood snap-fastens 
to pivoted shell and adjustable headgear of white 
coated vulcanized fiber. Baffled air vents at sides pre- 
vent entry of splashed liquids. Write for Bulletin CF-24. 


M-S-A 
RUBBER GLOVES 


Including rubber acid gloves, 
synthetic white rubber gaunt- 
lets, neoprene latex, synthetic 
coated fabric, and turn-cuff 
gloves. Sizes, lengths, weights 
as specified. Write. 


M:-S-A WHITE 


wearing points for 
hard service. Tough, 
durable sole and heel 
are heavily corrugated 
to prevent slipping. 


regular work-shoe 
last. Blucher upper, 
flexible sole, sponge 
cushion insole and 
steel Safety Toe. Write. 


RUBBER BOOT WURKSHU 

Shows acid splashes Water and acid proof 

clearly. All-rubber, —made of black syn- 
? well-reinforced at thetic rubber, over 
4 


M-S-A FEND 


Bulletin CL-4. 

A wide range of industrial skin creams, 

formulated for barrier protection against 

scores of specific skin irritants. Bual- 
- 
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MINE SAFETY APPLIANCES COMPANY 
BRADDOCK, THOMAS AND MEADE STREETS - PITTSBURGH 8, PA. 
At Your Service: 
54 BRANCH OFFICES IN THE UNITED STATES AND CANADA 
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A nickel-in-the-slot... 


or 1000 p.s.i. 
on the line 


AMERICAN FLEXIBLE METAL CONNECTORS 


HANDLE BOTH PROBLEMS 


These two radically different precision instru- 
ments have one noteworthy feature in com- 
mon: both use American Flexible Metal Tub- 
ing, different types of course, but 
each “tailored” by us to do its job 
exactly right. 

In the Hagan Ring-Balance 
Flow Meter two lengths of stain- 
less steel seamless flexible metal 
tubing connect the meter with 
the gas lines. This rugged, precise 
connector is made from one-piece 
seamless tubing, corrugated for 
maximum flexibility. 

In the Rock-Ola Coin-operated 
phonograph flexible metal hose, 
oval in cross-section and made from spirally- 
wound aluminum strip, forms a reliable, eas- 
ily-installed return chute for rejected coins. 

Interesting as these applications may be, 
you will be more satisfied with the solution 
American Flexible Metal Hose can provide 
for your own problem. Our Technical Depart- 
ment is available for consultation on any of 
our flexible metal hose types: Strip Wound in 
1.D.’s through 12” and Seamless Tubing in 
1.D.’s through 4” - both types in brass, bronze, 
stainless steel, nickel, etc. ons 


Ring-Balance Flow Meter uses 
American '4” SO Seamless Stain- 
less Steel Flexible Metal Tubing to 
convey gases, such as hydrogen, oxy- 
gen, illuminating gas—at pressures 
up to 250 p.s.i. Meter shown here is 
Model 2656-R 80, manufactured by 
the Hagen Corporation, Pittsburgh, 
Pa. 


METAL HOSE 


THE AMERICAN BRASS COMPANY 
American Metal Hose Branch 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
Distributed in Canada b 
@ THe Cananian Farenanks Morse Comrany Limitep 


Arrow points to American Oval 
UI Aluminum Flexible Hose as 
used for the coin rejector chute 
on coin-operated phonographs 
made by the Rock-Ola Manu- 
facturing Co., Chicago, Ill. Con- 
struction of this hose is shown 


at left 
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STOCKED BY THESE COOPER ALLOY 


serviceable, stainless steel gate valve, VALVE BISTRICUTORS 


especially designed by Cooper Alloy engineers 


At last, a compact, completely 


| * Harris Supply Co. 
to meet the demands of the process industries for © 
an ECONOMICAL corrosion resistant valve that * John B. Astell & Co., Inc. * Metal Goods Corporation 

x * Brown-Wales Co. * Ray Miller, Inc. 
makes no compromise with quality. |  * W.A. Case & Son Mfg. Co. * Mutual Mfg. & Supply Co. 
* Chandler-Boyd C * Pacific Metals Co., Lid. 
Available in various stainless alloys, in sizes % 2 
” * Cleveland Tool & Supply Co. * Saunders & Company 
and 1”, this Cooper Alloy Certified valve is unusu | * The Congdon & Carpenter Co. * Schnitzer Alloy Prod. Co. 
ally well suited for fixed plant installations as well ; © Ducommun Metals & Supply Co. * Shawinigan Chm. Ltd. 
. é i * Peter A. Frasse & Co., Inc. * Tay-Holbrook, Inc. 
as for use on fabricated equipment. * Ferreteria Feito y Caberon, S.A. * Wiley Alloy Tube Company 


Also Available From Leading Stainless Steel Jobbers 


COOPER ALLOY 


The FOUNDRY CO. © Hillside, New Jersey 
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Recently completed odditioncl manufacturing 
focilities further increase Monsanto's production ‘round the clock to refine Monsanto's e/emental 


of phosphorus, phosphor ocd and phosp! 


FOR YOUR INFOR| 


The world’s lorgest electrical furnoces work 


hosph: of better than 99.9% purity. 


SOURCE OF QUALITY 
In Phosphoric Acid and Phosphates 


Monsanto phosphoric acid and phos- 
phates are derived from Monsanto- 
produc ed pure ele mental phosphorus 
From this pure phosphorus, quality- 
controlled Monsanto processes bring 


PHOSPHORIC ACID — Soft drinks, 
rustproofing compounds, metal cleon- 
ing, gelatin, jelly and preserves, tex- 
tiles, sugor refining, pharmaceuticals, 
woter treatment, electro-polishing. 


SODIUM PHOSPHATES 
Mone Sodium — Woter trectment, 


you phosphoric acid and phosphates 
with uniform, high quality. These 
products and some of their many uses 
are listed below. Information and 


prices will besent pre mmptly on request. 
Di Calcium — Tooth paste, tooth 
powder, mineral supplement, pharma- 
ceutical. 

Calcium — Mineral supple- 
ment, pharmaceutical. 


powder, onti-caking agent, minerol | 


textiles, ocid cleaning compounds. 

Di Sodium — Cheese, leather, tex- 
tiles, detergents, woter treatment, 
dye, pigments. 

Tri Sodium — W ater softener, deter- 
gent, metal cleaner, water treatment, 
textiles. 

Tetra Sodium Pyro — Soop, deter- 
gents, cheese, textile dyeing, bleach- 
ing and finishing, metal cleaning, oil- 
drilling mud, water treatment, water 
softener, gloss, degreasing. 

Tri Poly — Soop, detergents, woter 
softener, textile dyeing, bleaching 
and finishing, degreasing, metal clean- 
ing, clay refining. 

Acid Sodium Pyro — Boking pow- 
der, oil-drilling mud, electroplating. 


CALCIUM PHOSPHATES 

Mone Celclum— Bcking powder, 
self-rising flour, prepared flour, min- 
eral supplement. 


PP t, pharmaceutical. 


AMMONIUM PHOSPHATES 

Mone Ammonium — Fireproofing, 
yeast, malt, plant nutrient. 
Di Ammonium — Fireproofing, yeost, 
plont nutrient. 

POTASSIUM PHC 5PHATES 

Mono Potassiu~ — Phomacevticols. 
Di tation, nutri- 
ent solutions, phx rr sacevuticals, 

Tri Potassium — Oil refining. 

Tetra Potassium — Soap, textiles, 
water softener. 

FERRO PHOSPHATES 
MAGNESIUM PHOSPHATES 
ALUMINUM PHOSPHATES 

IRON PHOSPHATES 

ALKYL ACID PHOSPHATES 
ALKYL ALKALI PHOSPHATES 
SPECIAL PHOSPHATES 

ENJOY the interesting story of phos- 
phorus in “Phosphorus... The Light 


— Fer 


“ANT FACILITIES 
LARGER SUPPLIES 
ICIZER 141 


atile plasticizer aids 
ing, improves quality 
vinyl products 


completed manufacturing 
w assure greatly increased 
supp li t Santicizer* 141, Mon- 
santo’s v..sutile plasticizer for polvy- 


vinyl ch! 


ide and vinyl co-polymers 
It is price | to compete with other pri- 
mary vin plasticizers. 

Sonticizer 1411's wide compatibility 
a d strong solvent action make possi- 
ble econoniical reductions in process- 
ing tempccatures permit broader 
choice of other cempounding mate- 
rials. It also contributes the following 
desirable properties to vinyl prod- 
ucts low-tempe rature flexibility, 
flame resistance, light stability, low 
volatility, resistance to embrittle- 


ment, low toxicity. 


Detailed information on Santicizer 
141 and on other members of 
Monsanto's family of plasticizers and 


resins —- will be sent promptly on 


request. 


APPLICATIONS 
| FOR PENTA 


The industrial wood preservative 


This booklet offers useful information 
on how Monsanto’s PENT Achloro- 
phenol can be used profitably to pro- 
tect wood construction from decay 
and destructive insect attack. 

Write for a copy of “Monsanto PEN- 
TAchlorophenol for Preserving Wood 


in Industrial Construction.” Learn 


about this dependable, CLEAN, 
proved method of protecting your 
investments in wood. 
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BENTHAL 


Improves quality of protective 
coatings at reasonable cost 


Benthal*® enables manufacturers of 
short oil modified resins to produce 
high-quality coatings economically. 
By replacing a portion of the dibasic 
acid with Benthal, a monobasic acid, 
it is possible to retard bodying, per- 
mit longer processing, thus reducing 
the acid value of alkyd resins 


Since Benthal becomes part of the 
resin molecule, it acts as an internal 
plasticizer — improves the flexibility 
and adhesion of dried films. Benthal 
is available for prompt shipment at 
reasonable cost . . . 
mation on its processing advantages, 
send for a copy of Monsanto Techni- 
cal Bulletin No. O-D-503, “Benthal 
Applications in Alkyd Resins.” 


BIOLITE 


New product developed for 
mildew control in laundries 


For more infor- 


A new Monsanto product, Biolite, 
has proved highly successful as a mil- 
dew preventive. It is especially useful 
in laundries, and is being marketed 
through laundry supply houses. 


Biolite is a formulation of Santo- 
brite,* Monsanto’s Sodium Penta- 
chlorophenate, Technical. This is 
another new application for Santo- 
brite, which is already used extensively 
for slime and algae control in indus- 
trial cooling water systems, mucro- 
organism control in pulp and paper 
manufacture, weed control. 


AROCLOR 1248 


Eliminates Fire Hazard 
In Die-Casting Systems 


Monsanto’s AROCLOR * 1248, non- 
flammable hydraulic fluid for metal 
die-casting machines, brings greater 
safety to the industry by eliminating 
the danger of fires. Economical? Of 
course! The cost of AROCLOR 1248 
may be only half that of the fluid 
you now are using because of ARO- 
CLOR’S low price and low “make- 
up” requirement. 

AROCLOR 1248 has given contin- 
uous, satisfactory service in individ- 
ualized units for ten years . . . has 
delivered equal results in centralized 
systems for two years. 

Look at these significant test results: 
AROCLOR 1248 has no fire point, 
spontancous ignition temperature of 
1,300° F. AROCLOR 1248 spray or 
mist requires 64°) oxygen for com- 
bustion. These results establish the 
nonflammable and noncombustible 
qualities of AROCLOR 1248. 
AROCLOR 1248 is noncorrosive 
and has such lubricating qualities 
that it usually is employed in dic- 
casting systems without the addition 
of other lubricants. For complete de- 
tails, ask for Monsanto Technical 
Bulletin No. P-137. 


NEW TEXAS CITY STYRENE 
PLANT DEDICATED IN APRIL 


In April, Monsanto dedicated its 
newly reconstructed Texas City, 
Texas, styrene plant. 

Highlight of the dedication was a 
ceremony to honor the memory of 
145 Monsanto employes who per- 
ished when the styrene plant-was de- 
stroyed by the explosion of S.S.Grand- 
camp, a nitrate-laden steamer. 

The new plant embodies many im- 
provements over the old instailation 
—is now in full-scale production. 


News of Monsenmte Chemicats tor 
Process industries. .+....+. Maye 


MANY INTERMEDIATES 
NOW AVAILABLE FOR 
PROMPT SHIPMENT 


Offer wide possibilities for 


product development 
and improvement 


Of interest to the chemical process 
industries is the wide selection of 
Monsanto intermediates now avail- 
able for immediate delivery. 

Some of these chemicals may well 
Serve as stepping stones to develop- 
ment of new products, or to improve- 
ment of processes presently used. 
para-Aminobiphenyl para-Nitrobi- 
phenyl ¢ ortho-Anisidine para-Anisi- 
dine « Benzoic Acid, Technical « Ben- 
zy! Chloride « Dichloroaniline « ortho- 
Chloroaniline ¢ para-Chloroaniline « 
orthe-Chlorophenol para-Chloro- 
phenol + Cyclohexylamine « Dicyclo- 
hexylamine Dinitroaniline Di- 
nitrochlorobenzene, 46.5° and 48° « 
Monsanto Salt (ortho-Chlor para- 
Toluene Sodium Sulfonate) + ortho- 
Nitroaniline ¢ ortho-Nitrochloroben- 
zene ¢ ortho-Phenetidin para-Phene- 
tidin « Phenol, U.S.P. « Phenolsul- 
fonic Acid, 65° and 70% « Sodium 
Benzoate, Technical « para-Toluene- 
sulfonamide ¢ para-Toluenesulfon- 
chloride « Toluenesulfonic Acid 

*Reg. U.S. Pat. ¢ 


* * 


MONSANTO CHEMICAL COMPANY, 

1702 South Second Street, St. Louis 4 

District Soles Offices: Birmingham, Bo 

lotte, Chicogo, Cincinnati, Clevela: 

Houston, Los Angeles, New York, PF 
Portiand, Ore., Son Francisco, Seattle. |. de 
Monsanto (Caneda) Lid, Montreal. 


Serving Industry ...Which Serves Mankind 


MONSANTO CHEMICAL COMPANY 


Desk E, 1702 South Second Street 
St. Louis 4, Missouri 


Please send me more informc'ion ov 
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A No. 5 Jeffrey-Traylor electric vibrating 
feeder automatically controlling 8” x 0 
feed to wet pan in large silica plant opera- 
tion. Feeder is controlled by amperage. 
Also weigh-feeders, conveyors, dryers, 
coolers, screens and packers. (Patented) 


icT ING 
ourth St., Columbus 16, 
13 
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CHEMICAL NEWS 


Prepared Monthly by U. S. Industrial Chemicals, Inc. 


* A Monthly Series for Chemists and Executives of the Solvents and Chemical Consuming Industries 


Progress Reported On 


Hydrocarbon Synthesis 
Plant Construction 


Over 30% Completed Now, Plant 
Is to Begin Operations This Year 


Construction of the Carthage Hydrocol, Inc. 
hydrocarbon synthesis plant at Brownsville, 
Texas, is rapidly progressing and is expected 
to reach a peak some time this summer, off- 
cials connected with the project announce. 
Co-products of the new synthesis plant — in 
excess of 300,000 pounds daily of water- 
soluble oxygenated compounds — are to be 
separated and refined by Stanolind Oil & Gas 
Company to yield commercial quantities of 
such important chemicals as methyl, ethyl, 
normal-propyl. normal-buty!, and normal-amyl! 
alcohols; acetaldehyde, propionaldehyde. and 
butyraldehyde; acetone, methyl ethy! ketone, 
methyl propyl ketone, and methyl butyl ke 
tone; and acetic, propionic, and butyric acids. 
Important Chemicals Will Be Available 

Participating in the project with Carthage 
Hydrocol, Inc., and Stanolind Oil & Gas Com 
pany, U. S. Industrial Chemicals, Inc., will 
distribute to industry or use all of the above 
water-soluble oxygenated co-products of the 
synthesis. Included in such use will be ship- 
ments of some of these synthesis chemicals 
by U.S.L to certain of its other plants for 
producing still other compounds of extensive 
and diversified commercial interest. 

The plant site selected has many advan 
tages which will contribute to the success of 
this important pioneering development. Its lo 
cation makes feasible the use of both rail and 
water transportation. Large quantities of sea 
water are available for process and utility re 
quirements. A concentration of natural gas 
supplies within a 50-mile radius insures raw 
materials for years to come. 

Over thirty per cent of the synthesis plant 
proper has been completed and an accelerat- 
ing construction program points to initial 
operation late this year. 


New Type of Drum Truck 


A new type of drum truck is designed to 
make it easy for one person to handle a full 
drum. The truck is unique, it is claimed. in 
that it has three points of leverage, making 
it possible for a drum to be swung on each 
point of leverage in turn. 


Pyrenone-Based 


Dairy Sprays 


Offer Safe Control of Insects 


Pyrenone-Treated Cows Are Free of Stable Flies, Horse Flies, 
Deer Flies, Horn Flies — Give Contamination-Free Milk 


Dairy cattle sprays that control stable flies, deer flies, horse flies, and horn 
flies — yet are non-toxic to humans and warm-blooded animals — can be formu- 
lated now, using Pyrenones as the active ingredient. The fact that no contaminants 
are carried over into the animals’ milk from treatment with pyrenone-based 


‘Heat Radiation Pictures’ 
Are Made with Phosphors 


Heat and heat distribution of objects can 
be recorded now over a wide range of tem 
peratures, it is reported, by two new tech 
niques making use of sensitive phosphor com- 


pounds. In one of the new methods, scientists 


point out, a screen is coated with specially 
prepared phosphors, and a curved, metal mir 


ror is used to focus the heat radiation of an | 
object on the screen. Here, it is claimed, the | 


image can be examined under ultraviolet 
light or can be photographed. Reports indi- 
cate that since all radiation produces a little 
heat, it is theoretically possible to record 
many things with refinements of the heat ra 
diation technique. 


Heat Distribution Is Recorded 


In a related technique, phosphors are said 
to be coated directly on an object to get a 
picture of its heat distribution, which can be 
recorded in still or motion pictures. Unusual 
sensitivity is obtained in thermography, scien- 
tists state, pointing out that certain phos- 
phors show a 20 per cent change in bright 
ness with each Centigrade degree of change 
in temperature. Thermography can be used 
over temperatures ranging from that of liquid 
air to four or five hundred degrees Centi 
grade. it is claimed. 


New-Type Air Filter Uses 
*‘Curled Casein Filament’ 


Commercial production of “curled casein 
filament” for use in a new-type air filter for 
automobiles has followed the discovery of an 
improved process for spinning fiber from 
casein, it is announced. The new filter, in 
tended to supersede oil-bath air cleaners now 
used on many cars, is said to have a chemi- 
cally treated air-cleaning element made of 
80 per cent casein filament and 20 per cent 
wool. When the filter element becomes clogged, 
the filament-containing cartridge can be dis- 
carded, it is claimed, and a clean one in- 
serted, thus eliminating the need for washing 
the filter. 

The new milk-protein fiber, described as 
highly resilient, dustless, and odorless, may 
be colored as desired and has promise for use 
in many other types of product. 


sprays is good news to dairymen. 

The United States Department of Agricul- 
ture reports that piperonyl butoxide increases 
the killing action and lasting effect of pyreth. 
rum against horn flies, stable flies, tabanids, 
and lice on cattle; and such combinations 


No contaminants are carried over into the milk 

of cows treated with Pyrenones. These combino- 

tions of piperony! butoxide and pyrethrum give 

effective control of a wide range of insects 

attacking deiry yet leove ne residues 
toxic to h bi 


have been declared unobjectionable by the 
Food and Drug Administration. 
Emulsions Based on Pyrenones 
Are Safe, Highly Effective 

Almost three years of testing has shown 
the highly specific action of pyrenone emul.- 
sions against flies. Field tests that were con- 
ducted included treatment of herds in the 
Northeast, the South, the semi-arid South- 
west, and different portions of the Great 


Plains States. 
In practical tests pyrenone 
emulsions gave protection more 
against horn flies for 14 days 
Methionine Has Sparing 
Action on Pantothenic 
Acid Requirements 


Study of the sparing action of proteins on 
the pantothenic acid requirements of rats 
has recently revealed that methionine is one 
of the amino acids responsible for such ac- 
tivity. This work was recently reported at the 
west coast meeting of the American Chemi- 
eal Society. The marked sparing action of 
methionine improved both growth and sur- 
vival of the deficient animals, 
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CHEMICAL NEW 


New Colorimetric Test 
To Determine Barbiturates 


A newly devised colorimetric method for | 


determining barbiturates is said to require 
fewer extractions than tests currently «em 
ployed. The new determination reportedly de 
pends on the formation of a stable color com 
plex by the reaction of the barbiturates with 
a cobalt salt in an anhydrous medium. 


Authors of the new method mention that 


the usual gravimetric method of determining 
barbiturates is subject to considerable error 
Foreign materials as well as the drug may be | 
extracted by the solvents and weighed along 
with the active materials, it is said. Also 
under the older methods. repeated extrac 
tions are needed to free the drug from the 
carrier. the scientists state 


Pyrenone 


CONTINUED 
Dairy Sprays 


during dry weather and for eight days during 
rainy weather. Sprays applied only to the bel 
lies of animals gave a high degree of control | 
of born flies. Reports from nine different states 
show protection from stable flies and different 
«pecies of large horse flies for a period of two 
to seven days. 

Pyrenone sprays have been successfully 
used in treating barn surfaces against house 
flies and resting stable flies, as well as against 
cluster flies that rested on the treated surface. 


Other Insects Are Also Controlled 


Because pyrenones leave no toxic residues 
harmful to humans or warm-blooded animals, 
and because they are so versatile in their in 
secticidal action, they can be used effectively 
on sacks of feed and on walls and floors for 
killing grain moths and beetles. And pyre 
none-based formulations safely control such 
common insects as ticks, cattle lice, fleas, 
mites, bedbugs, ants, spiders, cockroaches, 
and other pests about the dairy, farm or 
ranch building 


‘Portable Sound Traps’ 


Control Unwanted Noise 


New-type functional sound absorbers. 


claimed to have greater efficiency than many 
of the ac 


experimentally. The new portable sound traps 
are said to be made up of a combination of 
wood and binder applied on a pair of hollow 
cones which are fastened together base to 
base. Described as one step forward in the 
direction of increased control over aimless 
noise, the new devices hold promise, by vir 
tue of their versatility, of solving acoustical 
problems in many rooms used for different 
purposes at different times. 


New Device Distinguishes 
Over 100,000,000 Colors 


An automatic machine, so precise it can 
distinguish more than 100,000,000 colors, and 
capable of integrating continuously over all 
portions of the visible spectrum, has been de- 
veloped recently, it is reported. The machine 
is said to tell immediately whether a given 
color will match another color and. if not, 
will describe the difference between them. 
The device reportedly is a combination of an 
electronically controlled ball and dise mech- 
anism and a spectrophotometer. Together the 
two instruments can measure and analyze 
color in 2'y minutes, and can yield a nu 
merical specification of what we see with 
hitherto unobtainable accuracy, it is claimed. 


Glass Fibers Now Dyed 


Glass fibers having no affinity as such for 
dyestuffs can now be dyed. it is claimed, using 
a recently patented process. The fibers are 
treated, according to the patent, with the 
unhardened soluble 
between formaldehyde and a complex or 
ganic compound. While the unhardened char 


acter of these products is maintained, the | 


material is treated with a water-soluble or 
ganic dyestuff containing at least one sulfonic 
acid group, the patent states. 


stic wall surfaces developed in 
the last two decades, have been studied 


products of the reaction | 


TECHNICAL DEVELOPMENTS | 


Further the 
manufacturers of these items may 
be obtained by writing U.S. 


Concrete floors that simulate tile in appearance 
and durability are said to be produced by adding 
1 new dry powder of high coloring power di- 
rectly to the topping when laying ncrete 


useh id and farm repairs 


use in th 


market. Sprin- 


rm bait” is said to 
t 3 minutes 
(No. 449) 
Rape & tior 
i er , adhe 


neltin sim organi 
pound reported to be now in mi-< 


™ er ial 
production (No. 452) 


acetate or vinyl films to al! kinds 
plastic sheeting is reported possible now using 
: (No. 45; 


contract, the manuiacturets asser 


, wall board, brick, cement, concrete 
weed, ‘metal, or wall paper 


Wrinkle- resistant cotton cloth that | is = chee 
ported produced by 


e day 


Shock Gna eve 


th be s witha 3 beaker 

which mmodates 1000 1500, and 2000 al. 

beakers is reported available. (No. 457) 


eoWwebte 
| 
| 
‘ A new treated fabric for patching metal or wood. 
sid sted . { auto panels 
No. 448) 
= 
ase, oils, brine. pot 5 
yrease, oils, brine. alcohols, petroleum solvente 
- soaps, and most acid (No. 450) 
A new durable water repellent for wool and 
wool-biend fabrics als nakes fabrics resistar 
| to nom-oily spots and stain and adds crease 
| and wear-resistance, the makers state (No. 451) 
For use in flame-proofing, wood treating, «' 2 
A new acoustical tile is claimed to heave high 
und-absorbing properties and to — light 
weight and non-combustible It ba x lent 
thermal insulation value, is unaffected by hu- 
midity, and will not warp, buckk xpand or 
— (No. 454) 
be pr jed by PY at ta w oil- 
tren iteacted tapric wS w kung 
stter (hres wear, and is resistant to dust 
ot, and soiling, the makers state (No. 456) 
es To protect sides and bottoms of beakers ayainst 
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The 


CHEMICAL 


kettle that dyes 
every day... 


Alkalies 
Benzol 
Toluol 
Xylol 
Acetone 


General Aniline & Film 
Corporation uses Pennsalt 
Cements to resist corrosion 


You're gazing into one of several dye-mixing kettles, 
8’ in diameter by 15’ deep, at General Aniline’s 

Rensselaer, N. Y., works. Day in, day out, these kettles 
really take a beating from acids, alkalies and solvents at 


temperatures up to 300°F . . . yet come up asking for more! 


That’s because the kettles were specially double-lined to 
resist corrosive agents. First, a course of acid-proof 
brick, laid entirely in Portland Cement, was installed 
against the steel shell. Next, another course of brick 
... laid up in Pennsalt PRF Cement. 


Because of its superior resistance to acids, alkalies and 
solvents, Pennsalt PRF Cement is doing an efficient job 
of protecting the kettles, assuring long trouble-free 
service. Pennsalt Cements are easy to work with, and 
give good protection with minimum thickness. If you 
have a corrosion problem, Pennsalt’s technical field men 
and engineers will gladly study it with you. Write to 
Special Chemicals Division, Penmaylrania Satt 
Manufacturing Company, Philadelphia 7, Pa. 
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BRICK PORTLAND 
CEMENT PRE CEMENT 


Corrosi Resi. 
many typestor Acids, Alkalles, Solvents 


but lives longer Aer one 
HCL 
\ 
—= 
STEEL 
SHELL } 
othe 
3 


36 


he four types of Century motors shown 

here are designed to resist the dan- 
gers of hazardous atmospheres as de- 
scribed below. As a result they keep 
machines operating, keep shutdowns 
to a minimum. 


Form J— open rated, general purpose 
motor — meets the needs for most in- 
stallations where operating conditions 
are relatively clean and dry. The top 
half of the motor frame is closed to keep 
out falling solids or dripping liquids. 


Splash Proof motor—gives the necessary protection 
where plants must be washed down — keeps water 
out of the motor even when a hose is applied directly 
on the frame. It also provides protection against rain, 
snow, sleet, and ice for outdoor installations. 


Totally Enclosed Fan Cooled motors — protect 
against grain dusts, mist, or fog that would destroy 
the vital operating parts of the motor. The inner 
frame protecting the motor is sealed to keep out 
harmful matter. 


Explosion Proof motors — protect against atmos- 
pheres charged with explosive dusts or gases. See 
specifications for specific kinds of ex- 
plosive hazards. 


Century builds a complete line of elec- 
tric motors in sizes from 1/6 to 400 
horsepower to meet the requirements of 
industrial and commercial needs. 


Specify Century motors 
for all your electric 
power requirements. 


Popular types and standard 
ratings are generally available 
frorn factory and branch office 
stocks. 


SEMNTURY ELECTRIC COMP, 
Pine Street - St. Louis, 
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For PURITY and 


@ Laboratory purity in industrial produc- 
tion and resistance to all acids except HF are 
the chemical properties of processing equip- 
ment of Lapp Chemical Porcelain. Now the 
original Lapp Porcelain Valve is available 
completely encased in heat-treated acid- 
resisting silicon aluminum armor for protec- 
tion against carelessness or accident. At a 
fraction of the cost of expensive alloy or lined 
valves, Lapp armored valves give maximum 
operating security as well as the purity and 
corrosion resistance of solid porcelain. Ar- 

mored Y-valves in 1”, 1%", 2”,3", 4” and 


ARMORED 
PORCELAIN 
VALVES 


6” sizes; armored angle valves in 1” and 
2” sizes; armored flush valves in 1%”, 
2” and 3” sizes. Write for descriptive 
literature and specifications. Lapp In- 
sulator Co., Inc., Process Equipment 
Division, 103 Maple St., LeRoy, N. Y. 


PROCESS EQUIPMENT 


PORCELAIN VALVES * PIPE RASCHIG RINGS 


PULSAFEEDER CHEMICAL PROPORTIONING PUMPS 
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Approved by the UL. 5. Bureau of Mines 


215) and 2144 


Here is a respirator which does the protective job it is designed to do and is 
attractively priced. Its simple construction features a smooth, rubber face contac- 
ting mask plus a corrugated permanent type felt filter, reinforeed by a wire frame. 

Breathing is never labored. the non-reversing low-resistance exhalation valve 
will not stick—is out of the way and easily replaceable. The light weight 
(1*4 02.) of the R-9100 appeals to workers, as does the unobstructed vision this 
respirator provides. Closely face-titting, it may be worn under the helmet or 
with goggles. Cleaning is simple and easy —a quick shake, a 
slap of the hand or a light blast from an air hose does the job. 


Order from your nearest AO Safety Products Representative. 


FOR LOW COST 


Southbridge, M busetts + B 
38 


Nay 


POSITIVE PROTECTION 


* R-9100 Safeguards Against 


These Simil P 
coniosis-Producing and 
Nuisance Dusts: 


Borax . Gypsum 
Carbon . Coke 
(lass . Charcoal 
. Wood . 
Graphite Pollen 
Cement Flour 
Limestone . Aluminum 


the for protechon agamst Tose 
Dusts such as Lead, Cadmium, Manganese, Sele 
mam, banadium and ther ompounds 


in Principal Cities 
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Tou Let 


MORE 
CAPACITY 


with a 


BURNER 


Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 
straight gas or combination gas-oil — we utilize the energy 
of the fuel under pressure to drive the burner fan and deliver 
air in the proper proportion to the fuel flow. This exclusive 
“pinwheel action” mechanically mixes fuel and air in 
exactly the right proportions for truly radiant, non-luminous 
heat. 


The result is uniform temperature everywhere in the com- 
bustion chamber — no drifting “hot spots” — and com- 
plete combustion under all conditions. That’s why you can 
release more heat into your present furnace — why in new 
installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 
and New Installations 


FANMIX can easily be operated with your present fur- 
nace and stack, requiring only minor changes in other equip- 
ment. Or if you’re planning on new boilers, remember that 
FANMIX relieves the furnace from the burden of mixing, 
creates its own forced draft and 
takes smaller pipe sizes. Which 
means you can plan on reduced 
combustion space, less stack, no 
forced draft equipment and lower 
installation costs all around. 


Get the Whole Story 


Coppus engineers FANMIX 
Burners to meet individual re- 
quirements, providing complete 
control over heat pattern and com- 
bustion . . . Learn more about how 
“pinwheel action’’ can step up 
your boiler performance to peak 
efficiency and economy — as it is 
doing throughout industry. Send 
for Bulletin 410-6. Coppus Engi- 
neering Corp., Worcester 2, Mass. 
Sales Offices in THOMAS’ REGISTER. 
Other Coppus ‘‘Blue Ribbon”’ 
Products in BEST’S SAFETY 
DIRECTORY, CHEMICAL ENGI- 
NEERING CATALOG, REFINERY 
CATALOG, and MINING CATALOGS. 


COPPUS ENGINEERING CORP. 
225 Park Ave. 
Worcester 2, Mass. 


Please send Bulletin 410-6 to: 

Name 

Company 

Address 

City Zone State 


{ 
ay 
= 
f 
& 
' 
Cuemicat 1949 = 
. 


How do your high 
temperature tubes 
stack up for 
_IFE/COST ratio? 


RHAPS your tubes are doing their job, but are they doing it at 

the lowest possible cost? It will pay you to look into these twelve 

Timken® high temperature steels . . . “tailored” to fit your require- 

ments. They are specially developed to cope with specific problems 

of heat, pressure, corrosion, and oxidation. And one of them offers 
you the best life/cost ratio for your job. 


Timken metallurgists, backed by 19 years of experience and re- 
search in high temperature applications, are qualified to recommend 
the one steel that will give you the service life you need at the lowest 
possible cost. The Timken Technical Staff, recognized authorities in the 
field, will be glad to help you with your high temperature tube problems. 


Whichever analysis is selected, you can be assured of uniform high 
quality steel from shipment to shipment. The Timken Company in- 
sures this uniformity through complete and careful quality control 
from melt shop through final inspection. 

Call on the Timken Technical Staff now for help in choosing the 
most efficient high temperature tube with the best life/cost ratio for 
you. There's no obligation. Write today to The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


TIMKE 


Fine Alloy 


STEEL 


and Seamiess Tubes 


Specraliete im qlloy ine nding hee led and o 
bare — complete range af etainiens, graphitir and stundard 
analyere and alloy and starnicas seam ena tu 


ld 
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TIMKEN 18-8 STEEL TUBING Show. 


& best combination of creep strength, 
and 


TIMKEN SICROMO 9 M STEEL 


TUBING This steel possesses the maxi- 


TIMKEN SICROMO 7 STEEL TUBING 
For requiring better cor- 
resistance than can be 


TIMKEN SICROMO 5 STEEL TUBING 


oxidation resistance to 1500°F. 


TUAKEN 46% CR MO STEEL TUBING 


service up to 200°F. Supenor corro- 


thee 3. 


TUAKEN SICROMO 3 STEEL TUBING 
For service up to 1200°F. Has excellent 
oxidation resistance and good corrosioa 


TIMKEN 24% CR-LO% MO STEEL 

TUBING For service up Has 
ler resistance to creep 2% Ce. 

Mo. Stoel. 


TIMKEN SICROMO 2 STEEL TUBING — 


For service up to 1200°F. where better 
scale resistance is required than can be 
obtained with 2% 4% Me. Steel. 


TIMKEN 7% CR AN MO STEEL 
TUBING For service up to 1150°F. Inter- 


plus good 
creep strength, fair oxidation resistance. 


TWAKEN DM STEEL TUBING For serv. 
ice up to 1150°F. This steel offers out- 
ding creep strength 


TIMKEN CARBON-MO STEEL TUBING 


For temperatures up to 1000°F. Im- 
proved creep «# makes it safer 
than carbon steel. 


TIMKEN CARBON STEEL TUBING 


Generally for service not 


00°F. w 


i 
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DISTILLED WATER 
Y-AT LOW COST 


Pure distilled water with power 
consumption as low as 65 KWH 
per 1000 gallons. 


(CLEAVER-BROOKS Compression Distillation Units give you 
volume quantities of chemically pure (pyrogen free) distilled 
water suitable for intravenous or medical preparations, pharmaceu- 
ticals or chemicals. There's a model to fit your need — standard 
sizes 75 to 2100 gallons per hour. Larger sizes to fit your specific 
applications. Fully automatic in operation. Factory tested. Shipped 
as complete distilling plants in the smaller sizes and ready for 
field erection in larger plants. 


CLEAVER-BROOKS COMPANY 
339 East Keefe Avenue, Milwaukee 12, Wisconsin, 


Model shown 
15 Cleaver-Brooks 

DVC-30E with 
400 GPH capacity. 


INFORMATION: 


For complete 
information on 

Cleaver-Brooks 

Distillation 


1 Units, write on 


FOR GENERATION AND UTILIZATION OF HEAT 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


e Headquarters for BRASS, BRONZE, and COPPER 


“Duplex Tubing for Lower Maintenance in 
Ammonia Refrigeration Systems 


The rapid growth and penetration of 


mechanical refrigeration into imdus- 


trial, commercial and domestic fields 
has introduced new corrosion and 
maintenance problems to operating 


engineers 
The selection of piping 
used in refrigeration and air condition 


ind tubing 


ing requires careful consideration. In 
Freon 
tubing with brazed fittings gives satis 


retrigeration systems, copper 
factory service since the copper resists 
corrosion from both Freon and water 
Copper 
for direct contact with 


however, 1s not satisfactory 


mmonia since 


it is attacked by the refrigerant 
The good corrosion resistance of 
steels to ammonia, both gaseous and 


liquid, explains the wide use of ferrous 
materials in the construction of equip 
However, 


handling ammonia 


steel tubes and pipes are subject to 


ment 


corrosion when immersed in brine, sea 
water or fresh water. This shortcoming 
can easily be overcome through the use 
of Duplex Tubing, consisting of non 
rusting copper or copper-base alloy to 


| 


poe 


Duplex Tubmg 


pper t 


the water side and steel to the am- 
monia side. This combination of Du- 
plex Tubing is finding wide application 
not only for ammonia refrigeration, but, 
also, for equipment producing ammonia 
and its compounds. 

The most popular combinations are 
low carbon steel combined with Cop- 
per, Admiralty or Red Brass for han- 
dling fresh water from rivers, lakes, 
ponds, and wells. Where sea water is 
used for cooling purposes, 80-20 Cupro 
Nickel, 70-30 Cupro Nickel, Duronze* 
IV (Arsenical Aluminum Bronze), 
Aluminum Brass, and Admiralty are 
preferred to copper because of their 

corrosion resistance to sea 
When the velocity of the sea 
water is comparatively high, Cupro 
Nickel, Duronze IV and Aluminum 
Brass are preferred because of their 
impingement corrosion. 


greater 
water 


resistance to 


Satisfactory Heat Transfer 
Duplex Tubing is made by drawing 
together two one within the 
The close mechanical bond ob- 


tubes, 


other 


the water side with steel to the ammoma side used in ammoma condensers. 


Courtesy Dow Chemical Company 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS 


COMPANY, 


BRIDGEPORT 2, CONN. 


tained in this manner results in very 
satisfactory heat transfer characteris- 
tics. Duplex composed of steel and 
copper has somewhat higher heat 


transfer properties than single walled 
steel tubing of the same size and wall 
thickness. The practical significance of 


Duplex Tubing with outside tubes cut back to 
show construction. 
this is that the designer can use the 
lower fouling factor for copper or 
copper-base alloys rather than the 
higher value customarily used for steel 
which rapidly develops an insulating 
coat of rust. This means that Duplex 
Tubes in smaller sized heat exchangers 
can sometimes replace larger units 
equipped with single-walled steel 
tubes. When units are retubed with 
Duplex Tubes of steel to copper or steel 
to copper-base alloys, greatly improved 
heat transfer properties may be antici- 
pated, especially where excessive rust- 
ing (by water) is encountered on steel. 


Duplex Tubing Reduces Maintenance 
and Replacement 


Remarkable savings in maintenance 
and replacement have been reported 
by users of Duplex Tubing for am- 
monia refrigeration systems. A small 
dairy which installed copper lined 
steel Duplex Tubing 11 years ago re- 
ported that previous to the replace- 
ment, rust and scale had to be removed 
from the inside of the steel tubes every 
three months and the tubes themselves 
were replaced about every three years. 
Since the installation of Duplex Tub- 
ing, no cleaning has been necessary and 
the original Duplex Tubing is still giv- 
ing excellent service. 

Write for “Duplex Tubing Technical 
Bulletin No. 746” and contact nearest 
Bridgeport office. +y_s. Pat. No. 2,093,380 


. ESTABLISHED 1868 


Mills at Bridgeport, Connecticut, and Indianapolis, indiana + In Canada: Noronda Copper and Brass Limited, Montreal 
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Improvements and economies in welded piping MIDWEST 
WELDING FITTINGS 


result from this VTL improve Piping Designs 
0 and Reduce Costs 
MIDWEST ELBOWS 


TAS TANGENT” 


ASA TYPE 


REDUCING ° 

90° ELBOWS oo 
LAP-JOINT REDUCERS 
STUB ENDS 


SADDLES 


SLEEVES 


CAPS 


recommended. 


LATERALS CROSSES 
REDUCING-ON-RUN TEES 


The variety of Midwest Welding Elbows is particularly im- 
portant because of the exceptional latitude in design and 
economy in erection that it provides. For example, the 
Midwest Long Tangent Elbow permits faster, easier, more 
accurate lining up with pipe . . . removes weld from point 
of moximum bending stress . . . often eliminates a short 
nipple and its extra weld. Slip-on flanges are easily 
used with minimum chonge in flange and fitting. 


This “Variety” is only one of several reasons why 
many users prefer Midwest Welding Elbows. 


SIZES: %" TO 24", INCLUSIVE SIZES: 2° TO 20°, INCLUSI 
‘of Americon Stondord for Bult-Welding Fit. tegra! tangent on each en — on 
tin ASA 816.9. Radius ond center-to-end Midwest feature that saves time o 
} 
Offers th SHAPED NIPPLES 
y, FLANGES 
EST PIPING & SUPPLY Inc. 


Precision Produced 


.--from Globe Seamless 
Steel Tubes to Globe 
Welding Fittings 


Your preference for Globe Welding 
Fittings is supported by a source of sup- 
ply with exceptional qualifications. Spe- 
cialized metallurgical experience and 
facilities gained in years of steel tubing 
manufacture enable Globe to produce 
welding fittings by a precision process 
that yields a superior product. 


Send for the 
Globe Welding Fittings 
Catalog 


Giose Steet Tuses Co. 
Milwaukee 4, Wisconsin 


Producers of Globe seamless stainless steel 
tubes — Gloweld welded stainless steel tubes 
— carbon — alloy — seamless steel tubes — 
Globeiron seamless high purity ingot iron 
tubes — Globe welding fittings. 
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Stokes Mic- 
rovac pump 
with typical 
vacuum ap- 
lications . . . 
Distilling. 
Impregnat- 
ing, Shelf 
and Rotary 
Drying. 


We produce it...Apply it...Measure it 


TokEs is the source of complete informa- 
tion on every phase of vacuum opera- 
tion. We do research and testing on vacuum 
up to one hundredth of a micron . . . on dry- 
ing, freeze-drying, extraction, impregnation 
. on every process in which vacuum or 
high vacuum is, or may be, used. 


Experience and demand have made 
Stokes the leader in the vacuum field. We 
make the Stokes Microvac Pump which cre- 
ates almost exactly nothing. We make the 
Stokes High Vacuura Gage for accurate 
vacuum measurement. We make the Stokes 
Vacorder for use when vacuum must be 
continuously recorded. And we make the 
processing equipment in which vacuum is 


WE? Stokes! IT? High Vacuum! 


fundamental to the process or the result. 


As pioneers and constant workers in the 
high vacuum field we maintain complete 
laboratory and semi-plant-scale equipment, 
with Advisory Service in the hands of 
skilled engineers, widely experienced in 
all fields related to chemical processing. 


Stokes semi-plant-scale laboratory and 
Advisory Staff are at your service for prob- 
lems outside the scope of your own staff or 
equipment. We invite consultation. 

F. ]. Stokes Machine Cx ympany, f 
5920 Tabor Road, Philadelphia 
20, Pennsylvania 


Stokes makes Vacuum and Special Processing equipment, High Vacuum Pumps 
and Gages, Pharmaceutical equipment, Industrial Tabletting and Powder 
Metal Presses, Plastics Molding Presses, Water Stills, and Special Machinery 
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Chapman was thinking of your needs when it de- 
signed this sturdy gate valve. That's why there are so 
many features that mean lower maintenance costs... 
longer years of useful life. 

Take for instance the materials. 
forged steel in body and yoke . . . stainless steel in seat 
rings and plugs. Discs are not just hardened . . . they 
are superhardened by Malcomizing. 

But that’s only part of it. This valve is designed so 
you can repack it under full pressure ... so that yoke 


There's tough 
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threads are protected against rust and corrosion. 
And designed without gaskets to blow. 

It's available in sizes from %" to 2”... carbon steel 
for pressures to 800 pounds; alloy steel for pressures 
to 1000 pounds at 750° F. For higher pressures, 
specify List 990. 


The CHAPMAN Valve Mfg. Co. 


INDIAN ORCHARD, MASS. 
May 1949—Cuemicat Encinrerinc 
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Replace high-priced distilled 
water with Permutit’s 
low-cost demineralized water 


Compare costly, sparingly used distilled water with 
Permutit’s Demineralized Water . . . it’s up to 95% 
cheaper . . . it’s a bargain that’s good for nearly as 
many uses as distilled. 


In Permutit’s Demineralizing process, Zeo-Karb 
H® Permutit’s acid regenerated organic cation ex- 
changer, replaces metallic cations in the water with 
hydrogen ions, converting the salts present into 
corresponding acids. These acids are then removed 
from the water by De-Acidite”, a resin type anion 
exchanger. 


For full details on this economical demineralized 
water write to The Permutit Company, Dept. CF-5. 
330 West 42nd Street, New York 18, N. Y., or to the 
Permutit Company of Canada, Ltd.. Montreal. 


. 


Permutit 


WATER CONDITIONING 1ON EXCHANGERS 


MATERIALS & EQUIPMENT 
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The Solution 


for BLENDING LIQuiDs 
DISSOLVING SOLIDS IN LIQUIDS 
» MIXING GASES WITH LIQUIDS 
AERATING 
GASIFYING 
OPERATED IN ANY TYPE 
OPEN OR SEALED VESSEL 


The diagrammatic illustration at the 
left shows the Propeller Agitator 
mounted in a Struthers Wells heavy 
duty stainless steel mixer. Propeller 
Agitators are available in all commer- 
re me, cial sizes, and can be specifically de- 

signed for any practical liquid agitat- 
i ing requirement. 

Write for Bulletin 52-W. 


al 


Corporation 
PROCESS EQUIPMENT DIVISION 


WARREN, PENNA. 
Plants at Warren, Pa. and Titusville, Pa. 
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ESTABLISHED 1888 


Continuous-tooth Herringbone 


Single, Double, Triple Reduction 


Spiral Bevel Herringbone 


L Double Worm Gear Helical Worm Gear Motorized Worm Gear 


D.O.James Gear Manufacturing Co. is constantly developing and 
continuing to improve its variety of gear speed reducers — enabling 
engineers and designers of power-saving equipment to meet and cope 
with space limitations, horsepower requirements, ratios, location of 
driven or driving shafts and the type of drive that the mony and varied 
installations require. Catalogs are available containing complete in- 


‘Spiral Bevel Gear 


formative engineering data that will assist in the selection of the type 
of reducer for the specific job to be done. 


D.O.JAMES GEAR MANUFACTURING CO. 


Since 1888—Makers of Cut Gears, Gear Redu. _rs and Flexible Couplings 
1140 W. MONROE STREET « CHICAGO, U.S. A. 
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EARED pRivt ANDS 
power 
wis 

Type Worm Gear Straight Line Gear Reducer Motorized Reducers 

Right Angle Gear Reducer ‘4 


Q. As applied to a motor, what does “ex- 

plosion-proof” actually mean? 

1) That the motor's operation is not affected by ex- 
ternal nearby explosions? 

2) That gastight construction prevents entry of gas or 
vapors that might explode inside the motor? 

3) That the motor’'s enclosure withstands internal ex- 
plosion and keeps sparks from escaping outside? 

A. An explosion-proof motor (Class 1 Group 

D) has an enclosure which will withstand an 

explosion of a specified gas or vapor which may 

occur within it, and prevent resulting sparks, 

lashes, or explosions from igniting the specified 

gas or vapor surrounding the motor. G-E makes 

the most complete line of motors tested and 

listed by UL for hazardous locations in chemical 

plants in some cases, the only ones so listed. 

See Bulletin GEA-4131. 


Q. If you were placing 
low-voltage control in a 
hazardous or semi-hazard- 
ous location, what 
equipment would you 
Specity? 
Separate units and wall. 
mount? 
2) Ctrenit breakers separate 
from starters? 
3) A factory-assembled group 
A. The convenient, time-saving way is to specify a 
racked-up assembly of G-E combination starters and 
breakers designed especially for indoor or outdoor 
chemical plant use. It's a standard, factory-buile 
arrangement, with all control units mounted on a self- 
supporting framework. Available are corrosion-resist- 
ing, otl-immersed, and air-break explosion-proof types, 
the last two for Class I, Group D locations. Bulletia 
GEA-3541 gives data on oil-immersed starters. 


GENERAL ELECTRIC 


AY ENGINEERING 


Q- What's the newest develop- 
ment in corrosion resistance for 
chemical plant motors? 


1) A newly developed paint immune to 
acids and alkalies? 

2) A new type of cooling fan? 

3) A special grease lubricant for ball- 


bearings? 


Ae It's G-E’s new Textolite® cor- 
rosion-resistant cooling fan, now 
supplied in all Tri-Clad® totally 
enclosed fan-cooled motors in ratings 
from 1 to 15 hp. Added to Tri-Clad's 
corrosion-resistant Cast-iron enclo- 
sure, the new fan now makes these 
standard, off-the-shelf motors avail- 
able for chemical plant service re- 
gardless of the acids and alkalies that 
may be encountered. It’s nonspark- 
ing, too, and tested and listed by UL 
for use in explosion-proof motors for 
hazardous areas Class I Group D, and 
Class Il Groups E, F, and G. Send 
for Bulletin GEA-4400 on Tri-Clad 
totally enclosed motors. 
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@- When you want 
to combine high-volt- 
age motor control 
with short-circuit 

rotection in a semi- 
area, what 
do you do? 

1) Onder circuit breakers 
magnetic starters, and 
overload relays sep- 
arately? 

2) Specify group-as- 
sembled controllers as 
one unit? 

3) Install magnetic 
Starters and provide 
for short-circuit pro- 
tection by means of 
Separate safety 
swatches? 

A. You would do best by specifying 

high-interrupting capacity G-E Limit- 

amp controllers, with sealed current 
limiting fuses which serve both as fuses 
and disconnect switches. Contactors are 
oil immersed or in explosion-proof 
cases. These compact units are com- 

letely wired pa to be quickly and 
inexpensively installed. They are fur- 
nished as single units or as a complete 
group of several units, including in- 
coming oil-circuit breakers and trans- 
former feeders. Check Bulletins GEA- 

47 and GEA-3660. 


MOTORS 
AND 


Q. For what rea- 
son would you 
specify a motor 
control center? 


1) It saves space? 
2) It simplifies future 
expansion? 


3) installation 


maintenance? 


A. All three features characterize the new G-E 

motor control center, with which you can plan 
the right combination for your plant's needs. 
Compact, self-enclosed starting units (in four 
size ranges, from NEMA size 1 to 4, inclusive) 
fit interchangeably within vertical sections. 
Front-connected wiring simplifies installation, 
changes and maintenance. Sections can be 
placed back to back or against a wall to utilize 
available plant space. Bulletin GEA-4979 de- 
scribes the new G-E motor control center. 


G.E. MAKES DOUBLY SURE YOU GET 
THE RIGHT ELECTRIC EQUIPMENT 


Bring your questions on the selection of motors 
and control to General Electric. For G.E., over 
the years, has developed the most complete line 
of clectric equipment to meet specialized chemical 
plant needs. What’s more—to make doubly sure 
your selection is correct—G.E. teams up two or 
more engineers to advise you. Specialists who 
know their particular lines of electric equipment 
inside out work hand in hand with an “industry” 
man who is thoroughly at home with chemical 
lant practice and electrical needs. With their 
pooled knowledge and experience to draw on, 
you re Certain tO Mect your requirements practi- 
cally, economically. Check your nearest G-E office 
and help yourself to this “‘extra."’ For more infor- 
mation on motors and control, send in the coupon. 


FOR CHEMICAL PLANTS 


General Electric Company, Section F662-30 
Apparatus Department, Schenectady 5, N. Y. 


Please send me the following information on G-E motors and control for refineries. 
GE A-4131— Motors and control for hazardous locations 
GE A-3541—Oil-immersed starters 
GE A-4400—T ri-Clad totally enclosed fan-cooled motors 
G E A-3660—Limitamp controllers with oil-immersed contactors 
GE A-4247—Limitamp controllers with air-break contactors 
GE A-4979— Motor control center 
Name 
Company 
Address 


City... State... 
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Why stepped-ply construction steps up belting life 


One big reason why you get longer 
service life with this Hewitt Belting is 
the way it’s made. 


Its stepped-ply construction means 
that extra plies of strong duck have 
been added along both edges. And it 
means that a shock-absorbing layer of 
thick rubber cushioning has been added 
to the middle of the belt 


This construction provides maximum 
resistance to heavy impacts. It also 
gives you ample protection against the 
steady abuse which idlers frequently 
inflict upon conveyor belting. 


Thus Hewitt not only gives you the 
utmost in belting strength, but better 
troughing as well! 


And because it troughs naturally, this 
extra-quality belting runs true along 


HEWITT-ROBINS INCORPORATED 


“Stepped ply” construction 
assures natural troughing 
material “spill.” 


the idlers is less vulnerable to dam- 
age from loading chutes or idlers 


So insist on Hewitt for all your conveyor 
belting needs, whether standard, 
stepped -ply, or cord construction. Just 
call the Hewitt distributor listed in the 
yellow pages of your telephone direc- 
tory. Or write Hewitt Rubber Division, 
240 Kensington Ave., Buffalo 5, N.Y. 


HEWITT RUBBER DIVISION 
INDUSTRIAL HOSE AND BELTING 


Solid cushion of rubber absorts 
shock of heavy impacts 
thickest where most needed from stretching beyond elastic limit, 


May 


Transverse “breaker” strip strength- 


ens carcass... 
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You Get Commercial Chemicals with Laboratory Purity 


With a maximum iron content of only 8PPM in 
Hooker Sodium Sulfide and only 5PPM in the 
Sodium Sulfhydrate you can understand why we 
are proud of the purity of these Hooker Sulfides. 
This minute amount of iron is matched by an 
especialiy low amount of other impurities in these 
Hooker products. 

Packaged in the form of small flakes, both prod 
ucts are quickly and completely soluble in water. 
The clear solution can be used without settling or 
decanting. For smooth reactions—for good vields 
without troublesome side reactions from impur- 
ities, your safest course is to use Hooker Sulfides. 

Advanced manufacturing techniques, carefully 
controlled operations, carefully selected raw ma 
terials account for Hooker's ability to produce 
these pure sulfides on a commercial basis. 

As an added convenience for those who use 
sodium sulfhydrate in large quantities this chem. 
ical is also available in liquid form in tank car 
quantities. Liquid sodium sulfhydrate is shipped 
in concentrations of approximately 37°%, or 45° 
Specifications will be furnished upon request. 

Technical Data Sheets and samples will be sent 
to qualified personnel making requests on their 
business letterheads. 


DESCRIPTION ANALYSIS 
SODIUM SULFIDE 
Mol. Wt Nal 
M.P 100°¢ Other Na Salts 


Light buff colored solid in Fe 
flake form. Rapidly soluble 
in water; slightly soluble in 
akohol; insoluble in ether 


Cu, Ni, Cr, Mn. Pb 
Water of crystallization 


SODIUM SULFHYDRATE NoSH 


(sodium hydrosuilfide) Na,S 
Mol. Wt. .... 56.1 NaCl 
MP 55°C 


NaySOs and NaHCO, 
Fe 

Cu, Ni, Cr, Mn, Pb 
Water of crystallization 


Light lemon colored solid in 
flake form. Completely and 
rapidly soluble in water, al- 
cohol and ether. 


HOOKER ELECTROCHEMICAL 


5 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 
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Order Nooker Sultides 


HOOKER RESEARCH PRESENTS 
2-CHLORO-5-NITROBENZOTRIFLUORIDE 
thyt 
Refractive index n20/D 1.5009 
Specific Gravity, 25/15.5°C .............. 1.5520 


Another new 
benzotrifluorides is 2-chloro-5-nitrobenzotrifluoride. 
It is a straw colored, thin, oily —— Because this 
chemical is so new, infor 


t of Hooker Research in 


WL 
on its uses | 


is limited. Literature does indicate however, its use as : 
an intermediate in the preparation of dyestuffs. | 


Hooker 2-chloro-5-nitrobenzotrifluoride is at pres- 
ent available in pilot plant quantities. 
Those who are interested in investigating the po- 


tentials of 2-chloro-5-nitrobenzotrifluoride may ob- 

tain samples by writing on their business letterheads. 
Technical Data sheets giving more complete physical ; 
and chemical information are also available. 


to 
15°, Max 
Max 


8 ppm Max 
| ppm Max 
to M5 


70 to 72°, 


2.5°;, Max 


Max. 
OAS, Max. 
5 ppm Max. 
I ppm Max. 
. 28 to 26% 


Grom the Falt of the Earley 


COMPANY 


NEW YORK, N.Y. © WILMINGTON, CALIF, © TACOMA, WASH. 


USES 


In unhairing hides and wool pulling; desulfurizing 

Viscose rayon; in manufacture of dvestufls, chem 

ical intermediates, paper pulp, soap and rubber, 

as an ingredient of dye liquor for textile dyeing; 

boiling out linen; ore flotation and metal retining 
CONTAINERS 


Steel drums 90 and 350 Ibs. net 


In unhairing hides, in desulfurizing viscose rayon; 
in preparation of dyestuffs and other organic chem 
icals such as thioamides, thiourea, thioglycolic acid, 
thio- and dithiobenzoic acids, sodium thiosulfate 


SHIPPING CONTAINERS 


Flake: Lacquer-lined steel drums. 350 Ibs. net 
Liquid: Tank Cars ... 


9-407 


SODIUM SULFIDE + SODIUM SULFHYDRATE + SODIUM TETRASULFIDE + CAUSTIC SODA + MURIATIC ACID + PARADICHLOROBENZENE * CHLORINE 
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EXPLORE BY EXPERIMENT thre 
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ENGINEER YOUR PLawr), '10 provide 
an S flow of 
/ Product; 
For many years Farrel-Birmingham has made 
SPecialty of “ngineering complete Processing 
Setups. Developed from finish by com. 
Pany €Ngineers, €ach of these layouts is com. 
POSed of Production Machines Matched in 
“4pacity to Prevent the “choking” or “Starving” 
of Succeeding units, Production flows Withour 
a Costly interruptions and with Manual aid and 
Pos. SUPErVision reduced to 4 Minimum, 
The Farrel-Bitmingham Engineering Planning 
niques, Division IS staffeq by men With a background 
; of Many years of ©XPerience in Solving Process. 
ji bI t i 
The Farrel-Birmingham PFOCESS-testing “ms for the Plastics 
laboratory Provides the ideal Spot for 
Conducting such ©xPeriments especially for the oF blanks from 
: which Phonograph records are Mode. In °Peration the 12” a 
Here, there are "UMeroys Pieces of extruder receives Stock directly Ofter jz has been Processed in 
mixer The extruder, Which ires no °Perator, 
Modern “qUipment in both laboratory handles the full copacin, vs the Bonbury The stock is ther’ on 
and Production Sizes, This ©quipmenr Oughly worked action under close "™Perature Con. Rc 
is designed help Work our Process. "Ol, and the. die head © strip whicy conveyed 10 the 
d Colende, ond blanking wnit, 
ing techniques before beginning full. lak 
Scale Production. Inter¢ hangeable 
working elemenes for these Machines, 
and a Wide range of SPeeds ang Pres. 
Sures, broaden the SCOpe of their use, 
Fatrel-Birmingham Offers the Private : 
use of thi. the assise. 
; 
View of Farrel! Birmingham Process testing 
Leborator, 
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ing Plastics, from ¢ Size B for laborato 
smal] Production Work to ¢ 11 wi 
Chamber ©4Pacity of | 4,940 Cubic inches, 


MILLS Farrel-Birmingham mills Provide Close 


for Calenders are designed 
for the highly SP€Cialized i 


tion Sizes, the Physica] Proportions, Materials, ty 
of ©NStruction, lubricating System, Searing, Specia] 


af€ available in both Z-type and Inverted L-type 
©ONSstructions 


tory 


ino 
©. 
for curing procening © ANSONIA, CONNECT 
3-step plan COMPANY, INC. n., Buffalo, N. Y. Alsen, 
-BIRMINGHAM and Busty, Conn, Out Pittsburgh, 
FARREL Plonts: Antonio lo, New York, 
Ansonia, Bu 
Seles Offices: 


rel- 
‘of this 


Farrel-Be 


Fe 
= 
SELECT EQUIPMENT to suit needs exactly, 
*arious sizes and with a Wide Choice of design fea. +4 ise Not) 
tures to MECC specific requirements. \ 
BANBURY MIXERS Fis, developed for the rubber indus. 
try where use js Virtually UNiversal, the Banbury is if at: 
nOW widely used with €qual eficiency in the Produc. ~ 
in 4 Complete range of Sizes, from 6” x 13” 
for the laboratory UP to 28” 84” heay duty ma. Be, 
ations in design aS well as a Wide Choice of driy 4 
'BNed-in features and ©NStruction © suit each iz d 
mac MS Particular function, They are builr : 
in @ range of Slzes from 6” £0 20" for 4 Variety of 
Gordon Plasticators, Which are used for Continy. 
Ous MIXing of the Various Powders of ranules thar Ag 
2, 12”, 1S” and 29 Production Sizes and a 3" 
» 


No other air conditioning compressor can match 
the Westinghouse record of dependability. Because 
this Aermetically-sealed compressor means no 
costly refrigerant leaks. It also means that system- 
damaging grit, moisture, rust and corrosion are 
sealed out. Westinghouse pioneered the develop- 
ment of the Aermetically-sealed compressor and 
direct drive for power economy—no belts, no 
pulleys, no shaft seals. Power is provided by a 
sealed-in, Westinghouse Life-Line motor—fa- 
mous in its own right as stronger, longer-lived 
and trouble-free. 


These facts mean better air conditioning per- 
formance, longer over-all life, fewer breakdowns 


AIR HANDUNG 4NITS UNIT HEATERS 


. . . lower maintenance costs. Thousands of in- 
stallations, from | to 500 HP, have proved that 
the Westinghouse hermetically-sealed compressor 
gives you more for your air conditioning dollar. 
It'll pay to check with your nearest Westinghouse 
Air Conditioning Distributor. Or, write to the 
Westinghouse Electric Corporation, Sturtevant 
Division, Hyde Park, Boston 36, Massachusetts. 


Westinghouse 
Sturtevant Division 


CENTRIFUGAL FANS AXIAL FLOW FANS 
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COMPRESSOR 
MEANS MORE 
FOR YOUR 

AIR 
DOLLAR 


UNIT AIR CONDITIONERS BLOWER HEATERS PRECIPITRON * 
(Electronic Air Cleaner) 
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REFRIGERATION COMPRESSORS 


EVAPORATIVE CONDENSERS 


HEATING AND 
COOLING 


Everything 
that puts air to 
work for 


Every application 


J-80138 
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TEMPERATURES. 7W/CE- THE 
MELTING POINT OF STEEL ; 


Industry Uses These Temperatures Today 
. . with Norton-Developed Refractories 


PERATURES as high os 4300° F. for sintering car- 
bides . . . up to 4700° F. in the manufacture of 
acetylene . . . even up to 5500° F. in certain research 
projects . . . that’s the trend in industry today, toward 
higher and higher temperatures. 
High temperatures call for special refractories in which 
Norton Company has been pioneering for 36 years. As in 
mony industries, the process industry also is turning to 
Norton for special refractories to handle today's super 
temperatures. Outstanding in high temperature operations 
are Norton's pure oxide refractories of thoria, zirconia, fused 
magnesia (MAGNORITE*) and fused alumina (ALUNDUM*). 
In addition to handling super temperatures in process 
plants, Norton refractories are handling heat for many 
industries—metal; ceramic; power and gas generating. 


*Trode-mark reg. U. S. Pat. OF. 
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For research . . . for 
Production .. . | | 
/ 
. 
N A The main Worcester plont of Norton Company | 
OMPANY, WORCESTER 6, MASS. 
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* Light Lemon Color 


Ve CS yOu all This Color is Stable 
and e Hydrocarhon Structure 


LOW COST T00/ 


© No Acidity 
© No Saponifiable Matter 


© Chemical Resistance 


This highly-useful pure hydrocarbon thermo- 
plastic terpene resin provides many desirable 


© Solubility in Aliphatic 


qualities, as indicated by the list above. Picco- Naphthas 
lyte is low in first cost, and soluble in low cost 
solvents. It is compatible with waxes, oils, bitu- ° Thermoplastic 


minous materials, resins and other substances. 
It is high in quality, and dependably uniform. 


WRITE for free sample and data book giving 
complete details. Please describe your appli- 
cation in your inquiry. 


PENNSYLVANIA 
USTRIAL CHEMICAL CORP. | 
TON, PENNA, 


@ 


Please send me « free sample of Piccolyte, and your new bulletin. | wish to 
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LESS SLIPPAGE! 


RUGGED 


On tough jobs where a dependable 
V-Belt drive is of utmost importance, 
operators today are specifying Buil 
Dog V-Belts 

These new BWH “titans” have con- 
sistently proved they deliver the kind 
of steady, trouble-free service that 
speeds production and slashes main- 
tenance Costs 

Here's why there's less slippage 
with Bull Dog V-Belts, fewer shut- 
downs for adjustments, greater long- 


term economy in their use 


COOLER RUNNING! 


LONGER LASTING! 


THERE'S INCREASING DEMAND FOR 


BULL DOG V-BELTS 


1. Exclusive Bull Dog Cord Section 
Has Higher Tensile Strength, able to 
carry the load and absorb shock 


2. Low Stretch, because exclusive Bull 
Dog Cords are processed in a new way. 
As a result, there's less slippage, fewer 
adjustments, longer belt life. 


3. Cool Running, thanks to quality- 
controlled compounds developed in 
BWH laboratories, which do not 
crack or deteriorate under the most 
severe flexing. 


OVEN. Quality Product of 


4. Wear-Resistant Covers of heavy, 
bias-cut fabric, to protect heart of 
belt from dirt, grease and moisture. 

Bull Dog V-Belts are one of many 
famous products manufactured by 
BWH. When you need industrial rub- 
ber goods, look to BWH for products 
of dependable ruggedness, to BWH 
distributors for dependable service. 


HAVE YOU A JOB WHERE STAMINA COUNTS? 
Bring us your toughest problems. We're 
specialists in solving them. Consult your 
nearby BWH distributor or write us direct. 


VEN Hose & RUBBER COMPA 1) 


80x 
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FOR HIGH PRODUCTION 
of filterable slurries snes of the mow 


BAKER PERKINS type H ter Meer Centritugals 


duction of filterable materials. Continuous and completely avto- 
: matic, these centrifugals may be operated on cycles of from 39 
é seconds to 30 minutes, depending on the nature of the product 
being centrifuged. Free draining crystalline material frequently 
can be handled at a rate from 5 to 700 cu. ft. of solids per hour. 4 , 
© An important feature of these continuous ter Meer Centrifugols _ 
is the wide range of retention time, making them adaptable to ra |. 


many types of materials from free draining crystalline to finest at 


| INC. 


| CHEMICAL MACHINERY DIVISION, SAGINAW, MICHIGAN 5 
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STURTEVANT 
BLENDERS 


Produce Perfectly Mixed Products 
with NO Loss of Materials 


Four-way mixing action produces homogeneous 
blends. No matter what the densities, weights, finenesses 
or other physical properties of the ingredients, Sturte- 
vant Dustless Blenders provide a thoroughly blended 
product with no substances floating to remain unmixed. 
Sturtevant advantages include—single opening for 
both receiving and discharging . .. “open door” ac- 
cessibility for quick, thorough cleaning . . . rugged 
construction for long life and minimum maintenance. \ 
Sturtevant Dustless Blenders are available in mixing 

capacities from 500 to 20,000 pounds. Write for in- 

formation or engineering assistance. 


STURTEVANT MILL COMPANY 
100 CLAYTON STREET, BOSTON 22, MASS. 
Designers and Manufacturers of 


CRUSHERS . GRINDERS . SEPARATORS CONVEYORS 
MECHANICAL DENS ond EXCAVATORS . fLEVATORS . MIXERS 


4? May 1949) 


as 
RECEIVING 
The 10 
be mixe enter the 
mixing chambet of 
the drum through 4 
chute. Note scooPs 
which carty up and 
as the drum rotates: 
piscHARGING M e 
By simply thro¥~ 
ing 2 inlet q 7: 
is closed and the ae S | 
mixer in dischars- j 4 
ins position: The 
completely mixed 
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Extra 


Tasso aso tow Shoring problems that won't yield to sound engi- 
neering approach and the right fabric. One of the functions of the 
laboratories and engineering staff of Mt. Vernon-Woodberry is to 
help solve such problems. 


‘| And to assure the right fabric, Mt. Vernon-Woodberry produces Mt. 


Vernon Extra filter fabrics from top grades of cotton, under strict 
laboratory controls, to a high degree of uniformity. Mt. Vernon Extra 


\¢ gives you greater clarification of filtrates, more efficient recovery 


of solids, reduced replacement costs. 


Specify Mt. Vernon Extra—and get filter fabrics that give you longer 
wear and greater efficiency. 


3 


uniformity mokes 
the big difference 


ER HALSEY 


COMPANY 


Mt. Vernon-Wosdberry Mills 


CHICAGO. 
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40 WORTH ST. + NEW YORK 


BALTIMOR= BOSTON + LOS ANGELES « AKRON 
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UTOMATIC CONTROL 
ENGINEERED DESIG aMMEL- -D 


flow control to the Last Drop / 


SPUNE TYPE SEAT GUIDED PLUGS ore INTERCHANGE. 

ABLE in 4, % and |” Microflo Barstock Bodies. 

Trim is solid Stellite. The retained seat is type No. 12 and the 
plug is type No. 6 Stellite. The spline plug has a valve lift 
of 1”, from the closed to the wide open position. 

Rangeability 50:1, or better, ‘plugs. 
Equal percentage flow characteristics sizes No. 

1 thru No. 5. Linear flow sizes No. 6 thry 

No. 15. Spline plug is @ selective fit 
in a honed seat. 


® CONVERSION OF 
Cv TO CUBIC CENTIMETERS 
Trim Size Cv cc 
0463 2385 
2 0.40 1514 
a 0.25 
0.16 60s 
0.10 
0.063 238.5 
7 0.040 151.4 
0.025 944 
0.016 60.5 
® The valve flow coefficient “Cy max.” ot one inch 
Of lift, is equal to the rote of flow in GPM of 2 0.0040 15.14 
water (or “ce") at one psi pressure 
drop vaive body. The minimum flow 6.0010 


will be | of Cy max., shown in the table. 


 HAMMEL-DAHL COMPANY. 

13 RICHMOND STREET, PROVIDENCE 3, U.S 


4 
= L 
| 
Spline “Type Plugs mean 
4 
S 
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Move Motor Back 


Varies Spee 


UTOMATI 


SHEAVE 


Another Texrope Engineering Triumph! 


® Instant speed control at lower 
cost than ever before 

® Covers most speed changing 
needs from 3 to 20 hp 

® Extremely simple — one 
sheave does all 

® Infinitely variable speed — 
200% range 


ALLIS-CHALMERS, 1147A SO. 70 ST 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 


Cuesicar 1949 


——_ most economical method of 
instant speed control ever devised. 
Simply move motor forward to increase 
speed and move it back to decrease. The 
new Vari-Pitch Automatic Sheave changes 
pitch diameter and holds belts at proper 
tension automatically, All other parts of 
the drive are standard Texrope V-belt 
drive components, 

For details see your A-C Authorized 
Dealer or Sales Office or write for bul- 
letin 20B7223, Texrope and Vari-Pitch are 

Allis-Chalmers trademarks. 


While Motor 


Is Running 


WITHOUT 


STOPPING 


A-2709 


Sold... 


Applied... 
Serviced... 


by Allis-Cholmers Authorized Deolers, 
Certified Service Shops and Sales Offices 
throughout the country. 


- _ MOTORS — \; to 
25,000 hp and up. 
All types. 


CONTROL — Monval, 
mognetic and combine- 
tion starters; push but- 
ton stations and com- 
ponents for complete con- 
trol systems. 


—— PUMPS — Integral 
motor ond coupled 
types. Sizes ond rot- 
ings to 2500 GPM. 
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HE extra ingredient we put into Paraply Rubber Linings is not 

a new magic chemical. It is old fashioned CARE. Extra precaution 
is taken in every step of manufacture to be sure you get more for your 
money than you expect. 


This extra precaution starts with the choice of the proper rubber 
compound, developed specifically if necessary to meet your needs. It 
continues with the process of application, in such things, for example, 
as the use of a specialized adhesive which not only gives high bond 
strength, but provides corrosion protection as well. Thus any accidental 
rupture will be localized and easily repaired. 


Final testing of the completed job is rigorous and thorough. Before 
any Paraply Rubber-lined equipment leaves our plant, high voltage 
current scans every inch to detect the slightest flaw. 


This added ingredient, extra care, costs you no more. It helps you 
keep your maintenance Costs at a minimum level, and is assurance of 
a useful life much longer than you could normally expect. 


In addition to rubber, U. S. Stone- 
ware manulactures a wide range of 
includ- 
ing Tygon and Duralon plastics, 
Resilon synthetics, sheet and bhomo- 
geneous lead linings and lead-lined 
products, chemical porcelain, chem- 
ical stoneware, acid brick, and acid 


corrosion-resistant materials, 


and corrosion-proof cements, as well 
4s haked-on and air dry 
thus 


protective 
coatings. We can recommend 


without prejudice the material or 
combination of materials that will do 


the best job for you. 
we 
U. S. STGNEWARE 


Pince 1865 9, 


SPECIALISTS IN REDUCING PLANT MAINTENANCE COSTS 


THROUGH MORE EFFECTIVE MEANS OF CORROSION CONTROL 


RING 


May 


1949— 


INGREDIENT IN 
PARAPLY RUBBER 
— MAINTENANCE 
= 


THE bf, 


Reg. Pat. OF. 


COMMENTS ON THE NEWS OF CHEMICAL ENGINEERING IN INDUSTRY 


May 1949, Volume 56, Number 5 


Fer India, her own drugs 


State-owned plant to manufacture penicillin, sulfa 
drugs and anti-malarials is to be built for India by the 
Swedish firm of Karnbolaget of Stockholm. The 
plant will be near Bombay. 

Annual production expected: 1.2 billion units of 
penicillin, 60,000 Ib. of sulfamerazine, 20,000 Ib. each 
of sulfathiazole and sulfanilamide, and 100,000 Ib. of 
anti-malarial drugs. Cost of the plant will be nearly 
$6 million, with production slated to begin within 
three years. 

Savings for India will be almost $6.8 million a 
year, mostly in hard currency, when the plant gets 
going. At present, India has to import penicillin and 
the other drugs. 


Mere Cuban molasses 


Publicker has managed to wangle another ad- 
vantageous contract out of the Cubans. This time, 
Publicker is to get 54 million gallons of molasses 
at 4c. a gal. 

Not long ago the Cuban Sugar Stabilization 
Institute abruptly terminated a contract with Pub 
licker. That contract called for delivery to Publicker 
of 80 million gallons of molasses. Price of the 
molasses was pegged to that of ethyl alcohol. About 
half of the molasses, or 40 million gallons, was 
ictually delivered. And Publicker put much of it 
into inventory. 

Now Publicker has what is left of the 40 million 
gallons it got under the old contract, will soon have 
another 54 million gallons of molasses under the 
new contract with the Cubans. What is Publicke: 
going to do with all this molasses? 

Some molasses, no doubt, will still go into pro 
duction of ethyl alcohol. But with alcohol at 21c. a 
gal., a price which makes profit margins uncomfortably 
slim, Publicker may decide to divert part of its 
molasses to production of other solvents like acetone 
and butanol. With butanol, for example, selling at 
about 15c. a Ib., compared with ethanol at about 3 
a Ib. this would be a highly profitable operation 
right now. 


Britain’s chemical industry on the brink 


Is Britain’s chemical industry in danger of being 
nationalized? It has escaped; but it isn’t safe. 
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Warning has been served by the Labor Govern- 
ment on Imperial Chemical Industries, Ltd., back 
bone of Britain’s chemical industry. If the Labor 
Government detects monopolistic practices that oper 
ate against the public interest, down will come its 
nationalization club on ICI. 

Vote-catching platform that soft-pedals national- 
ization of industries has been drafted by Labor Party 
strategists for next year’s general election. Getting 
this platform through the Labor Party conference this 
June, however, is going to take some slick maneuver- 
ing by the moderates. Already, extreme left-wingers 
are clamoring for more nationalization. 

Chemical industry is not overlooked in this 
Labor Party platform. Its importance to the British 
economy is compared with that of the already social- 
ized coal and steel industries. Referring specifically 
to the chemical industry, the Labor platform declares 
that if necessary “to assure vital national industry, 
Labor will . . . transfer to public ownership any appro- 
priate sections of this key industry.” 


What ails Jap chemical industry? 


Japan’s chemical industry, thinks Col. Frederick 
Pope, should be given a break. Pope, former president 
of Chemical Construction Co., has just surveyed the 
Japanese chemical industry. The highly controversial 
report he has submitted is a stinging criticism of U. S. 
occupation policy in Japan. What does Japan's chemi 
cal industry need most? Men and money, says Pope 

Men: Purging of top plant executives, declares 
Pope, has taken away the greatest asset the Japanese 
chemical industry had. Pope would give these purged 
men the right to work to help take Japan off the neck 
of the American taxpayer. 

Money: Pope recommends loaning the Jap chemi- 
cal companies money for five to 15 years at about 
44 percent interest. He thinks 95 to 98 percent of 
the loans would be repaid. And he is all for letting the 
Japanese charter American ships to transport salt. 

Other steps urged by Pope: (1) stop removing 
chemical plants for reparations; (2) tear down the 
two Fischer-Tropsch plants in Japan; (3) re-examine 
limitations on output of potential war products to 
ease restrictions that cripple legitimate industries; 
(4) have the deconcentration board stop breaking up 

(Continued on page 70) 
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WHAT iT Is . . . Bristol's System of Coordinated 


Process Control culminates 60 years of precision 
instrument making. It is an engineered combina- 
tion of automatic control instruments built in the 
form of a master control station. It controls, co- 
ordinates and interlocks all the vital variables in 
the processing cycle so that each takes place pre- 
cisely when it should and how it should. A Bristol 
Cycle Controller acts as the ‘‘mechanical brain”, 
coordinating all the other instruments. The system 
is shipped completely assembled, requiring only 
main power and air connections to put it to work 
in your plant. 


WHAT IT DOES . . . Coordinated Control allows 
plant processing to conform to the exact plan which 
research and experience show produces optimum 
results. It times the operation of valves, pumps, 
blowers, dampers, switches, etc., and controls at 
predetermined values such variables as tempera- 
ture, pressure, liquid level, flow, humidity, speed, 
pH, and vapor concentration. It eliminates varia- 
tions in processing that cause inefficiency. It cuts 
down rejections and waste . . . insures product 
uniformity . . . quickly pays for itself. 


WHY YOU SHOULD INVESTIGATE BRISTOL COORDI- 
NATED CONTROL... For every industrial process 
there is one set of conditions which produces the 


AUTOMATIC CONTROLLING, 


BRISTOL'S SYSTEM OF 


COORDINATED PROCESS CONTROL— 


PIONEERED BY BRISTOL OVER 
20 YEARS AGO 
PERFECTED THROUGH HUNDREDS 
OF SUCCESSFUL INSTALLATIONS 


best results. These conditions can be achieved in 
the laboratory or pilot plant, but usually with dif- 
ficulty in actual production. With Bristol Coordi- 
nated Control, the exact “formula”, sequence of 
operations and degree of control necessary for 
maximum plant efficiency, product quality and 
uniformity can be transferred to the production 
stage with mathematical precision. The control 
system holds processing to the proper schedule 
and maintains the set conditions known to produce 
the best results . . . automatically. The apparatus 
is extremely flexible. Processing schedules are 
easily adapted to changing conditions. 


NEW EFFICIENCY FOR A NEW ERA... With costs 
up all along the line, processing efficiency is more 
important than ever in securing competitive ad- 
vantage. Bristol's Coordinated Process Control 
System is the most modern, most effective way to 
meet the challenge of rising costs . . . to secure new 
margins of profits . .. to open up new productive 
horizons. Each installation is separately engineered 
to the requirements of the process involved. 

One example of its use is shown nearby. There 
are hundreds. Have us tell you more. THE BrisTo. 
Company, 109 Bristol Road, Waterbury 91, Conn. 
(The Bristol Co. of Canada, Ltd., Toronto, Ont.; 
Bristol's Instrument Co., Ltd., Lynch Lane, Wey- 
mouth, Dorset, England.) 


Automatic Control 


RECORDING, 
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Above is a picture of a typical Bristol Coordinated 
Process Control System—completely automatic con- 
trol of plant processes according to the schedule 
known to produce the desired results. Hundreds of 
these systems are in successful operation today. This 
modern technique of process control is being used 
by some of the most progressive and successful man- 
ufacturers in this country. 


1389 - 1949 


BRISTOL 


Coordinated Process Control 


Bristol Process Cycle Controller, the *° MECHANICAL BRAIN” 
of the above Coordinated Process Control System. 


AND TELEMETERING INSTRUMENTS 
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The Chementator, continued 


all efficient organizations just because they are big; 
and (5) set up an executive engineering board on a 
temporary basis 

MacArthur, meantime, reminds that production 
of Japan’s chemical industry is now 85.3 percent of 
the 1930-1934 level, against 20.4 percent when 1945 
ended. And four more chemical companies have 
been absolved by the deconcentration board of exces- 
sive concentration of economic power since Pope 


drafted his report. 
Dismantling of German chemical plants cat back 


German chemical plants are not all to be torn 
down. At least, U. S., Britain and France have agreed 
to spare 32 of the 75 German chemical plants originally 
slated for dismantling. 

Prohibited, until a peace treaty is signed, is 
German production of high explosives, nitrocellulose 
propellants, poison war gases and rocket fuel. Also 
forbidden is manufacture of primary magnesium and 
bervilium. Neither butadiene nor synthetic rubber 
can be made. Production of gasoline antl oil lubri- 
cants from coal by the Bergius hydrogenation process 
or Fischer-Tropsch synthesis or by other processes is 
likewise out 

Ceilings have been clapped on production of 
other chemicals. Only 85,000 tons of primary alu 
minum a year can be turned out. Synthetic ammonia 
and chlorine can be produced only in plants remaining 
after the reparations removals. Styrene output is 
limited to 20,000 tons a year. Only the military 
governors can grant licenses lifting these ceilings 

Synthetics from Fischer-Tropsch plants will be 
prohibited after 1949. Once Germany has enough 
fats and oils to make soaps and cleansers, synthesis of 
hydrocarbon waxes and fatty acids will be discon 
tinued. Meantime, some hydrocarbon waxes for svn 
thetic fatty acids will come from Fischer-Tropsch 
plants and with them a trickle of synthetic fuels and 
lubricants 

Bergius plants, except the one at Wesseling, 
ire to be removed or destroyed. The Wesseling plant 
will: (1) refine petroleum; (2) hydrogenate heavy refin 
ing residues; and (3) synthesize ammonia and 
methanol 

Agreement resulted from demands of ECA, 
backed by key Congressmen, that capital equipment 
be kept running in Western Germany to aid Euro 
pean recovery 


Geoverament rubber still gammed up 


Disposal of government rubber plants poses 
some tough problems. Preliminary report on disposal 
submitted by the Office of Rubber Reserve points 
this up 

Disagreement between Rubber Reserve and petro 


chemical and rubber industry advisory committees 
is manifest in the report. Recommendations of the 
industry groups are included in ORR’s report to the 
President and Congress. 

Rubber Reserve recommends that the govern- 
ment sell its rubber plants at prices reflecting “fair- 
value.” This is based on cost of constructing compa- 
rable facilities. It assumes “highest and best” use of 
the government plants. 

Rubber industry advisory committee recom 
mends that the maximum sale price of the copolymer 
plants be no greater than 20 to 25 percent of what 
the government paid originally (average cost of a 
copolymer plant was $9 million). 

Terms suggested by the rubber industry are 
10 percent down, balance to be paid over 10 years 
Government wants 20 percent down, with 10 annual 
payments on the balance 

Agreement of the rubber and petrochemical 
committees and ORR on one important point is com 
plete: Congress is going to have to set a level of 
“assured usage” of synthetic rubber before disposal 
can go bevond the discussion stage. 

Reason: fluctuations in price of natural rubber 
might knock synthetic out of the market unless the 
law—as it does now—compelled industry to use speci 
fied quantities of synthetic rubber. Only this guar 
anteed minimum market for synthetic will make 
purchase of the government plants attractive. 

Red tape necessary if the government is to fix 
the assured usages of synthetic further complicates the 
disposal problem. Private industry shies away from 
investment in a new business beset not only by 
great economic risks but bogged down in government 
controls 

Spade work in ORR’s report is all preliminary 
Under the Rubber Act of 1948, President Truman has 
until next Januarv to submit his recommendations on 
disposal 

Actual sale of the plants may not come until 
1951. Meantime, here is how events are shaping up 

Congressmen will not be able to judge the 
President's plan when it reaches them—unless they 
do some homework on the rubber situation before 
the second session of the 80th Congress opens next 
January. At the moment, it looks unlikely that the 
House Armed Services Committee will undertake 
this study or visit the synthetic plants. So Congress 
men will have to study the problem after Truman 
And that means that they 
may not be able to decide on this controversial legis 
lation by July 1950 

Result could be an extension of the present 
rubber law, which expires on June 30, 1950. This 
would give Congress time to pass and the President 


submits his disposal plan. 


to approve a disposal law, with specific provisions 
included on assured usage of swnthetic rubber 
Continued on page 72) 
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Resin Adhesives 


The use of Formaldehyde 
to inhibit corrosion in oil wells is a fast 
growing economical practice today. 
Celanese* Formaldehyde, 25% by 
weight, has been found to be remark- 
ably effective in inhibiting sulfide corro- 
sion in wells when maintained in 
approximately 100 PPM in the brine 
produced. Field trials indicate this treat- 
ment decreases corrosion nearly 100 per- 
cent. It assures longer life to rods and 
tubing, and therefore less shutdown time. 
Its great versatility, high order of chem- 
ical activity, low cost and ready avail- 
ability place Formaldehyde high on the 
list of probables when new products 
and methods are studied. 

To many in the chemical field, Formal- 
dehyde means Celanese — one of the 
nation’s largest producers, with produc- 
tion and shipping facilities geared to 
meet exacting requirements. 

Special Celanese storage facilities in 
Corpus Christi, Texas, and New Haven, 
Connecticut, insure quality control 
and efficient service. In the Celanese 
Research Laboratories at Clarkwood, 
Texas, process improvements and new 
Formaldehyde products are under con- 
tinual development. 


CELANESE CORPORATION OF AMERICA 


Chemical Division, Dept. 53E 
180 Madison Ave, N.Y. 16 


CELANESE FORMALDEHYDE in 25% concentration for oil well usage 
can be obtained at special low prices . . . Celanese Formaldehyde U.S.P. 
is also sold commercially as Formalin ... water white solution contain- 

ing 40% Formaldehyde by volume, 37% by weight... obtainable ir : 
both methanol inhibited and uninhibited grades. ; ' 


CHEMTGALS U. S. Pat. Off. 


* KETONES + PLASTICIZERS 
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ALDEHYDES + ALCOHOLS - ACIDS + SOLVENTS - GLYCOLS 
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The Chementator, continued 


Labo cement fission 

Davis Commission, as expected, did not recom 
mend a ban on strikes in atomic energy plants or 
legislation to handle atomic labor disputes 

Recommendations of the commission, made to 
President ‘Truman, stress voluntary no-strike-no-lock 
out procedures similar to those found in the railroad 
industry under the Railway Labor Act 

Plan, which Truman is taking “under considera 
tion,” calls for creation of a panel of three impartial 
members 

Panel would step into an atomic dispute after 
collective bargaining and conciliation had failed. If 
it could not bring about a settlement, it would makc 
recommendations, but they would not be compulsory 

No strike or lockout would occur by agreement 
between AEC contractors and the unions until after 
the panel had issued its recommendations 

Paramount importance of the atomic cnerg, 
industry is emphasized in the Davis Commission's 
findings. The “very special responsibility” of both 
labor and management in the atomic energy industry 
And the point is made that vital 
operations “must not be imterrupted by strikes or 
lockouts.” 

Wage negotiations with both ClO and AFI 
unions at Oak Ridge, where Carbide & Carbon is 
the AEC contractor, are coming to a head. In April 
250 electricians struck at the Hanford plutonium 
plant run by General Electric. And at Los Alamos 
laborers walked off the job in a wage dispute 


is recognized 


(Chemical unions forege beests for benefits 


Wage settlements follow no pattern in the chemi 
cal process industries. In chemicals, settlements hav« 
ranged all the way from 4c. to 15c. an hr., Bureau of 
Labor Statistics reports. A number of chemical com 
panies have gotten by without any wage increase 

One of the biggest is Lever Bros. It recenth 
signed new one-vear contracts with the CIO and AFI 
chemical unions. There was no wage increase 
Instead, Lever Bros. will pay group hospitalization 
for employees and their families. Also, paid holidays 
are increased from cight to nine a vear 

Another is the W.C. Meredith Co. in Atlanta 
Instead of a wage increase, it agreed with the CIO 
chemical union on an attendance bonus. Employees 
who are not tardy or absent for a week get bonuses 
of from 24c. to 5c. an hr 

Social security benefits arc a major factor in 
1949 contract negotiations. Many unions are fore 
going a wage increase—witness Lever Bros.—in return 
for sick benefits or pensions. Yet unions and employ 
ers are hesitating to make firm commitments until 
they know what Congress is going to do about 
expanding social security legislation 


Tentative arrangements are being made by some. 
lake E. F. Houghton & Co., Philadelphia manu- 
facturer of industrial belting, oils, degreasers and 
solvents. It agreed with the CIO Oil Workers on 
a contributory group insurance plan. However, the 
contract includes this contingency: if Congress passes 
legislation granting either sickness or accident bene 
fits, or both, to workers, either the company or the 
umion may reopen the contract to seek a modification 
in the group insurance plan. Objective of any change 
would be to take into consideration the benefits 
provided by the government and the cost of those 
benefits to the company and the employees 


Du Pent’s new Oxe process offspring 


Long-chain alcohol is Du Pont’s newest baby 
And like many other recent arrivals, it was born of 
the Oxo synthesis. From diisobutylene, carbon mon 
oxide and hydrogen, Du Pont makes an aldehyde 
The aldehyde is hydrogenated to the new alcohol— 
trimethylhexanol 

Production at present is being carried out in a 
revamped unit at Du Pont’s Belle, W. Va., works. 
High-pressure synthesis does the trick. And product 
purity is 98 percent or better. Already, trimethylhex- 
mol at 28c. a Tb. f.0.b. Belle is highballing to cus- 
tomers in tank cars 

Biggest use for the new higher alcohol will be 
in production of plasticizers. For this use, the alcohol 
is esterfied. Among the esters made are: sulphates, 
phosphates, adipates, maleates and phthalates. Reac- 
tion rates for esterifications are good; vields are high 
Color of the crude esterification product equals that 
of most ester plasticizers after they have been treated 
with activated carbon 

Other uses for Du Pont’s new Oxo offspring 
are in surface active agents, lubricating oil additives 
ind specialty printing inks 


Ohie, mother of chemical enterprises 


Ohio is attracting more chemical process indus 
tries all the time 

Ironton may become the site of a Dow plant. 
Dow has renewed its option on a 400-acre tract there 
until November to give its engineers more time to 
study the possibilities of the location. Dow is mum 
on what kind of a plant it might put up 

Marietta is another place that is getting close 
attention. Union Carbide’s Bakelite Corp. hopes to 
be turning out phenol from chlorobenzene in a new 
plant just south of Marietta in the Ohio River valley 
by 1950 

Grapevine is over-tipe with other rumors about 
Marietta. U. S. Rubber executives and engineers 
are supposed to have picked a plant site there. Tim 
ken Roller Bearing is said to have options on land 
in the Belpre area at Marietta. This ties in with 

(Continued on page 74) 
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Pictured here is what we believe 
to be the first plant attacking 
the problem of atmospheric 
contamination by sulfur-bearing 
gases logically, effectively and profitably. 


Hancock Chemical Company receives 
hydrogen sulfide removed from the fuel gases 
of nearby oil refineries and converts it to 
elemental sulfur which is sold for the 
manufacture of sulfuric acid. 

The refiners benefit by the elimination 

of noxious fumes from stack gases, thereby 

improving maintenance and operation 

efficiency, and by the reduction of corrosion. 

The return from the sale of the sulfur 

provides an attractive return on the plant 

investment. 

The community benefits by the removal 

of many tons a day of sulfur from the 

atmosphere. 


Initial operations of this plant have been 
so successful that plans are now being made ’ ‘- 
for doubling the capacity of the installation. 


Operating and investment cost 
data for plants of this type 

may be readily obtained 
from any Badger office. 


EB, BADGER co. 


A SUBSIDIARY OF STONE & WEBSTER, INC. 


BOSTON 14 - NEW YORK - ‘SAN FRANCISCO - 10S ANGELES - LONDON LONDON 
Process Engineers and Contractors for the Petroleum, Chemical and Petro-Chemical Industries 
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The Chementator, continued 


rumors of an alloy steel plant to be built between 
Belpre and Marietta by Union Carbide. The Carbide 
plant would furnish alloy steels for the Timken 
operation. 


Sedium catalyzes Ashtabula activity 
Sodium metal, sodium hydride and chlorine will 


soon be coming from the new $10 million plant 
that National Distillers Chemical is building at 
Ashtabula, Ohio. Byproducts from this operation 
are luring still other chemical companies to Ashtabula. 

New plant at Ashtabula will be built by Hooker- 
Detrex to process further byproducts from National 
Distillers Chemical. Deal has been completed 
whereby Detrex Corp. of Detroit and Hooker Electro 
chemical form this new company, Hooker-Detrex 
Land has been purchased for Hooker-Detrex. 

New board chairman of National Distillers Chem 
ical is Francis B. Davis, Jr., former board chairman 


of U. S. Rubber. 


Bargain-counter oxygen 


Low-cost oxygen from air is now being produced 
commercially by a process developed by Hydrocarbon 
Research. The plant, first of its kind, is that of 
McCarthy Chemical at Winnie, Tex. 

Production exceeds 200 gross tons of 90 percent 
oxygen a day. McCarthy Chemical uses it for svn 
thesis of methanol, formaldehyde and other petro 
chemicals. 

Bargain price of $3.50 a ton is possible when 
oxygen is made in large quantities by this process for 
such industrial uses as steel making, synthetic fuels 
production and other chemical processes. Cost at 
McCarthy Chemical, however, is somewhat higher 
than that right now. 

Industrial utility just like steam and electricity 
is what oxygen becomes at $3.50 a ton. 

Second plant using the Hydrocarbon Research 
process will be running later this year. Being built 
for Carthage Hydrocol at Brownsville, Tex., it will 
turn out 2,000 tons of oxygen a day. While the plant 
at Winnie, Tex., is now the world’s largest single 
commercial installation, it will be dwarfed by this 
second plant 


Gellath of the high-vacuum still« 


Goodrich Chemical plans to install a unique high 
vacuum still. It will be the largest ever made 

A falling-film still, it will be built by the National 
Research Corp. The still will operate at a total pres 
sure of about 1 micron. It will have a throughput 
of 14 tons an hour. 

Plasticizer production is the job for which this big 
high-vacuum still is being built. It will be used in 
improving color and removing impurities 
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Bigger and better phosphate furnaces 


Capacity for the production of phosphate m elec 
tric furnaces has been greatly expanded since the end 
of the war. In both Tennessee and Florida added 
capacity has been installed. And in the West a fur 
nace plant is under construction. 

A revolving hearth is the feature of a phosphate 
furnace that TVA is experimenting with. In Europe 
furnaces for silicon and ferrosilicon have revolving 
hearths. For further development work, TVA will 
probably build a larger revolving-hearth furnace 

Biggest problem besetting future expansion: how 
to get enough power at reasonable rates. 


Recerd preduction ends six-year pulp shertage 
Wood pulp consumed in the U.S. in 1948 reached 


a record-shattering 15 million tons, of which 13 mil 
lion tons were produced in U.S. mills and 2 million 
tons were imported. Thus ended a six-year pulp 
shortage which had hamstrung business and industry 

U.S. pulp mills produced 12,864,000 tons, a gain 
of 918,000 tons over 1947 output. Of this record pro- 
duction, 10,738,000 tons were chemical pulps, up 
$42,000 tons over 1947. Last year a total of 2,126,000 
tons of mechanical pulp for newsprint and other uses 
were produced, an increase over 1947 of 76,000 tons 

Imports to U.S. of wood pulp during 1948 fell 
154,000 tons below 1947. They totaled 2,176,000 
tons last year. 

Exports from U.S. had little impact on the U.S 
supply situation. They took only 96,000 tons of the 
record 1948 production, 21,000 tons less than in 1947 

Long-term trend in wood-pulp production is a stead 
ily climbing one. The new supply of 14,944,000 tons 
in 1948 compares with 14,159,000 tons in 1947, 6,690, 
000 tons in 1929 and 1,216,000 tons in 1899 

Pulp and related industries grow faster than popu 
lation or industry as a whole, due to new uses and 
new applications for the product. Per capita con 
sumption of paper, principal end product of pulp. 
rose in the U.S. from 57 Ib. in 1899 to 220 Ib. in 
1929 and to 343 Ib. in 1947. 

This year, whether or not another new record is set. 
will be a good year for the pulp industry. And for 
the long pull, the industry's historic growth points to 
increased consumption of pulp and paper 


A 85 million market? 


When the Maritime Commission decided to moth 
ball 2,000 ships of its merchant fleet just in case, it 
sought a preservative for hull bottoms. 

Vinyl-resin coatings, which will resist corrosion and 
underwater growths for six or seven vears, turned the 
trick. The Commission estimates that it will need 
more than 800,000 gal. of these vinyl coatings during 
the projected 20-yr. life of the reserve fleet. At a 
current cost of $7 a gal., this would come to more 
than $5.6 million. —FEnd 
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IN LADISH 
SEAMLESS WELDING FITTINGS 


Each Ladish fitting has the 
chemical composition and physi- 
cal properties essential for long, 
trouble-free operation under 
recommended service conditions. 
Laboratory test reports... pio- 
neered by Ladish... provide an 
extra assurance of metallurgical 
soundness essential for depend- 
able performance. 


soundness 


A COMPLETE LINE PRODUCED UNDER ONE ROOF 


.. ONE RESPONSIBILITY iis 


CUDAHY, WISCONSIN 


MILWAUKEE SUBUREB 
OISTRICT OFFICES New York © Buffalo © Pittsburgh « Philedetphia 


Cleveland Chicego © St Lovis Atlanta Houston Los Angeles 
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FOR HANDLING FLUIDS CON. ~~ 
TAINING SOLIDS up tobinhs 
diameter, Gardner-Denver Sewage o 

and Waste Disposal Pumps are SSc 

built in capacities from 50 to 5000 
gallons per minute. 


COMPACT Gardner-Denver Close- 
Coupled Centrifugal Pumps may be 
installed in any horizontal or ver- 
tical position —are designed for ca- 
pacities up to 250 gallons per min- 
ute and heads up to 250 feet. 


ficiency test. 


Since 1859 


Gardrer-Denver's modern hydraulic test- 
ing laboratory, showing centrifugal pump 
direct connected to Dynamometer for ef- 


RUGGEDLY CONSTRUCTED FOR 
LARGE CAPACITY Gardner-Denver 
Horizontally Split Case Double 
Suction Centrifugals are available 
in sizes for all heads up to 300 feet. 


FOR GENERAL UTILITY SERVICE 
Gardner-Denver Side-Suction Cen- 
trifugal Pumps are made in capaci- 
tres up to 1600 
gallons per min- 
ute and heads 
up to 100 feet. 


You can be sure of getting full-value efficiency on 
every one of your pumping jobs when you insist on 
Gardner-Denver fully tested Centrifugal Pumps. 
For every Gardner-Denver pump you buy has al- 
ready proved its dependability and power economy 
— through thorough and accurate testing in our 
modern hydraulic laboratory, completely equipped 
with the best and most accurate testing equipment 
available. It’s no wonder these popular pumps so 
easily attain and often exceed their rated efficien- 
cies in hundreds of different kinds of pumping 
installations. 

For expert advice on selecting just the right 
Gardner-Denver Centrifugal for any installation, 
or for further information on any of the pumps 
described here, write Gardner-Denver Company, 
Quincy, Illinois. 


GARDNER-DENVER 
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TYPICAL FUEL 
SAVINGS SECURED WITH 
ARMSTRONG TRAPS 


20% FUEL SAVINGS after trapping all heat- 
ing coils individually. — Norton Green- 
houses, St. Paul, Minn. 

33-1 3% REDUCTION IN ANNUAL COAL BILL 
after installing Armstrong traps on cook- 
ing vats. — Ralph L. Smith Lumber Co., 
North Kansas City, Mo. 


3,728 GALLONS OF FUEL OIL SAVED in one 


CHECK YOUR STEAM TRAPS wcocu/ 


year after replacing old traps with Arm- The chart above shows that a “little” steam leak can cost 

strongs on kettles, low pressure heating a lot—and a hundred or a thousand little leaks cost a lot 

system and cream beaters. — Mary Lincoln more! No plant can afford the luxury of leaky steam traps. 

Candies, Buffalo, N. Y. It costs far more to keep them than it does to replace them 
with modern Armstrong Inverted Bucket Steam Traps. 
Armstrong Traps won't leak steam because: 


Pt STEAM 1. The valve and seat are ground and lapped to a pre- 
cision, steam-tight fit. 
SAVERS: 2. The valve is water-sealed at all times. 


For trapping heating 3. Both the valve and seat are made of chrome steel, 
systemseand process heat treated for long life and corrosion and erosion 
equipment from 1 to 250 resistance. 


psi, Armstrong Traps are 
available in side inlet—side outlet or bot- 
tom inlet—top outlet body styles. These 
compact, dependable traps provide more 
actual hot condensate capacity per dollar 
of trap investment than any other traps 
on the market. For selection data, capac- 
ities and prices SEND FOR the 36-page 
ARMSTRONG STEAM TRAP BOOK. 


With today's high fuel and operating costs Armstrong 
traps are priced lower in proportion to the savings they can 
effect than at any time in their history. Let your nearby 
Armstrong Representative help you select the traps you 
need or write direct to the factory. 


ARMSTRONG MACHINE WORKS 


858 MAPLE ST., THREE RIVERS, MICH. 


Factory Representatives in 4S Rey Cities... Traps Stocked at 147 Points 
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Sweeping statement? Perhaps . . . but look at these facts and see why the new Dorr Type PL 
tops them all for heavy duty operation 


As overload is encountered, torque couses entire raking mechanism to raise with rakes parallel 
to tank bottom no matter where point of load occurs. 


> In case of shut-down, o powerful hydraulic lifting device will 
raise raking mechanism up to 2 feet off tank floor. Parallel and hydraulic lifts are integrally 
designed . . . with hydraulic lift cylinders acting as shock absorbers in case of sudden torque 
loads and eliminating sudden drop of raking mechanism. 


« Drive unit is low center of gravity, balanced spur 
gear drive delivering 800,000 foot pounds torque. Twice as powerful as any drivehead yct 
developed for similar duty! 


444 


Three rake arms 
of triangular truss construction. All Type PL structural members form triangles for maximu:a 


rigidity and strength. 


“Non plug” center cone discharge. 
kept open by a special“tickler™ scraper 

. simple, single turntable design 
hoth add to the ability of the Type PL 
to handle the heaviest loads without 


halking. 


Where units of 100° diameter and 
larger are required in phosphate rock, 
sand. coal or any field where the going 
.. the Dorr Type PL 
is the answer. A Dorr engineer will 
gladly give you more detailed facts on 
this new development. 


THE DORR COMPANY, ENGINEERS 
570 LEXINGTON AVE, NEW YORK 22, N.Y. 
ATLANTA TORONTO + CHICAGO 
DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORICS 
WESTPORT, CONN 
SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22,N. Y. 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services and Equipment Are Also 
Available Through Associcted Componies ond Rep- 
resentatives in the Principal Cities of the World. 
Nomes and Addresses on Request. 


is really tough . 
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PROTECTS NAVAL STORES 


Alcoa Aluminum eliminates color pickup 
and contamination for many chemical 
processes. In naval stores and their deriv- 
atives, for example, you save when you 
collect in aluminum gum cups, process 
in aluminum equipment, ship in alumi- 
num containers. 

Alcoa’s Development Division will show 
you research results, operating records 
and fabrication information...facts about 
aluminum equipment to help you plan and 
increase the dollar output of your distilling 
plants. Ask your nearby Alcoa sales office, 
or write ALUMINUM COMPANY OF AMERICA, 


2151 Gulf Building, Pittsburgh 19, Pa. a 


FIRST IN ALUMINUM 


| CUP TO CONSUMER \ 
| 
f 
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Flush Plug Gate Model, Read Ribbon 
Blenders for the Chemical Industry 


FLUSH PLUG te point pln te 


sure you of efficient blending on a mini- 


means no dead material mum operating cycle. Their rugged 
at any time construction means longer life. 


READ Ribbon Blender Advantages: 


@ Gate control handle placed either end, @ Offered in batch capacities of from | to 500 
either side, or top to suit your needs cu. ft. Special units are custom-built for 


@ Gate is operated by self-locking worm and larger capacities 
worm wheel. Model ed 
@ Blend any dry granular material; any moist 
der pressure or full vacuum; can be 


or light mass material. Pa ith ” 

@ Counter-flow action to insure rapid, efficient ing 
mixing without material build-up at the ots, to oust the PP Legs 
ends. Agitator removed by slotted end or plied in various heights to suit operating 
coupling. conditions. 


BRING YOUR BLENDING PROBLEMS TO READ 


WHAT'S YOUR NEED? 
CALL ON... QE AD MACHINERY DIVISION 


of THE STANDARD STOKER COMPANY, INC. 
YORK, PENNSYLVANIA 


Write for literature and 
specifications on Read 


78 


May 1949—Cuenicat ENGINEERING 


4 . 
Read the Facts about READ Chemical Equipment 
| 
Ge 
& 
| 
“AKERS OF CHEMICAL EQUIPMENT 


4& 


| 


THEY'RE SOLD 
OuTRIGHT 


Here's why we issue “Protective Performance Guar-  PHADE b A 
antees” with Buflovak Low Temperature Evaporators. ic 
We know their quality . . . and we know they protect 
the quality of the most delicate materials! 
Thus, you get sofe treatment for many Food or Chem- | ; 
ical products. 
Bufiovak's Low Temperature Evaporator operates at 
extremely low temperatures and pressures. Day after 
day you are assured dependable operations, with . : 
long operating periods. Automatic controls simplifiy eee de 
operation, save labor, and give uniform results, even ae + rrr’ TT = 
to the density of the product. + 
Buflovak Equipment alwoys gives high product quality i 
at low production cost. a 
Write today for full information on these Low Tem- i 


perature Evaporators or Buflovak Equipment for proc- 
essing Chemicals and Foods, DRYERS, SOiVENT 
RECOVERY and PROCESSING EQUIPMENT. 


BUFLOVAK EQUIPMENT 

1551 FILLMORE AVE. BUFFALO 11, WN. Y. 
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To The Chemical Industry: 


PLAY SAFE 
BS2B 


SAFETY HEADS 


Black, Sivalls & Bryson SAFE- 
TY HEADS offer the chemical 
industry unfailing protection 
against over-pressure “bursting 
point” danger. To our knowledge, 
no vessel protected by a SAFE- 
TY HEAD has ever blown up! 


The BS&B SAFETY HEAD is 
a simple, easily installed metal 
rupture disc, held between spe- 
cially designed base and hold- 
down flanges. It positively bursts 
at predetermined pressure. More 
than 100,000 of these discs have 
been burst in the BS&B labora- 
tories to assure absolute precision 
in over-pressure control. 

Don't let another day go by 
without seeing to this basic pro- 
tection for life and property! 


or call Special 
Products Division, Dept. 
SH-5, Black, Sivalls 6 
Bryson, Inc.. Power and 
Light Bidg., Kansas City 
6. Mo. 


Special Products Biv. Dept. SH-5 Block, Sivolls & 
Bryson, inc, Power & Light Bidg, Kensas City 6, Missouri 1 
I'd tke full details of the BS&B Safety Heads 


Please forward complete data 


[) Arrange to heave Sales Engineer call on me | 

Name 

Firm 


May 1949 —-Cuemicat ENGINEERING 


| 
| | 
Te Bi: 
— 
4 4 he 
= 
ie 
| 
. 


The sealing of gas lines is required in many plants as a 
protective measure. It is advantageous to adapt the method 
sketched above because of its low cost, positive seal and 
the fact that it requires minimum space in the line. 


When the gas is to be shut off, the two R-S Valves are 
closed and the space between filled with water or other 
material, thus forming a tight seal. 


immediate Shut-Off or Vent 


No. 628. Should solenoid 
operator function, the R-S 
Vaive installed in a line 
either closes or opens 
immediately. 


The R-S Solenoid Trip Valve is used for emer- 
gency service. The solenoid can be arranged with 
the counterweight mechanism to open or close 
the valve and hold it there in one position or the 
other. If for any reason the solenoid functions, the 
latch is tripped, which permits the counterweight 
to open or close the valve by gravity. The assembly 
is suited to shut off the flow or to open a vent and 
requires manual reset. Can be constructed of any 
metal or alloy and in various sizes for air, gases, 
steam, oil, water and other services. Types 649 
and 696 are spring loaded (spring utilized instead 
of counterweight). Very popular for marine 
service. 

Write for catalog No. 17 or consult with the R-S 
representative in your locality. You will find the 
address and phone number listed under “R-S 
Products Corporation, Valves.” 


R-S Products Corporation, Wayne Junction, 
Philadelphia 44, Pa. 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


How to Seal a Gas Line 


No. 728. 54-inch 50-pound tron 
Valve for water service. Ex- 
tremely rugged construction. 
Limitorque electric motor drive 
with threaded reach rod moves 
valve very slowly te prevent 
water hammer. 


No. 722. 16- 
inch 125- 
pound Cast 
tron Valve equipped with rubber 
spool for positive shut-off. Air 
Cylinder operated. Position of valve 
vane indicated by op ing lights. 


No. 725. 36-inch by 8-inch 150-pound 
Cless B Alloy Steel Dual Valve. 
Controls high pressure drop and small 
volume or low pressure drop and 
large volume. 


No. 719. 12-inch Steel Angle Slide 
Valve with 300-pound American 
Standard raised face flenges. Air 
cylinder and rising stem hand wheel 
Pp with declutching unit. Con- 
trols liquids, gases and solids in- 
cluding catalysts. 
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YES proved performance through continuous acceptance for 
years in thousands of installations. 


YES minimum maintenance because it is easily cleaned and 


calibrated. 


YES close coupling because the meter body can be mounted 
right at the point of measurement. 


You can have close coupling to the point of 
flow measurement with close control of fluid 
flow from a remote location. Control may be 
obtained through any of four pneumatically 
operated systems... control as precise, as 


accurate, as close as the process justifies. 


Maintenance is extremely low . . . range tubes 
are interchangeable and can be cleaned in a 


matter of minutes. 


For close coupling to the line and close control 
of fluid flow, your best bet is the Brown 
Electric Flow Meter. Call in your local Brown 
engineer for free consultation and advice. 


today ... he is as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION 
4478 Wayne Ave., Philadelphia 44, Pa. 


Offices im principal! cities of the United Stotes. Conedo and throughout the world 


H rite, today. 


for vour copy of Catalog 2221... 
for detailed information. No obligation. 


Honeywell 
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METER DOES 


gives you the benefits of Proved Performance 
with Minimum Maintenance plus Close Coupling 
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Taylor’s new force-balance temperature transmitter 
is faster, needs little maintenance, has a tiny bulb 
and short, shiftable range spans 


HH" is a new kind of instrument that pneu- 
matically transmits temperature as far as 
L000 feet 


curaey! Thermal element gives 63°¢ response in 


with an extremely high degree of ae- 


less than 2 seconds (agitated water). 


In addition, Speed-Act, — an entirely new 
technique im temperature measurement may 
be added to compensate for unusual thermal 
lags such as occur in applications requiring sep- 


arable wells. 


COMPARE TRANSAIRE’S* 9 OUTSTANDING FEATURES: 


1. Faster nprecedented 


speed ot mise. 


2. Tiny, “cigarette size’ 
bulb is more adaptable to 
contined space, contributes 
to fast speed ot response. 
by 3° of ! by 


3. Short, shiftable range 
spans: 

a) Standard range span of 50° available where vou 
need exceptionally close readings. Other operating range 
spans: 100°. 200 and 100 F.: of 25°. 50°. 100° and 
200°C. Overall temperature limits from minus 375° to 
plus LO00°R. or minus 200°C to plus 500°C. 


b) You ean shift 50° span with serewdriver from 0 to 
te te or 100? te 150°. of any intermediate 
50°F. interval. Other spans similarly adjusted. 


c) Range limits interchangeable by substitution of 
new spring assembly. giving much greater flexibility. 


4. Little or no maintenance needed. f orce-balance 

winciple practic ally eliminates wear. Instrument may 
vw quickly adapted to different operating conditions by 
interchangeable thermal s\stem. spring assemblies and 
manifold. Permits low inventory of components, 


$4 


5. Eliminates all electrical hazards in explosive at- 

mospheres. 

6. Positive-acting Pilot Valve J aslor Furscorr Re- 

lay Air Valve assures quick changes in transmission 

pressure. overcomes effect of minor leaks. 

7. Fixed and Linear Output Range 3 to 15 psi out- 
= for full temperature span is linear to 0.012 = 
‘ined output pressure span eliminates need for individual 

calibration of receivers or receiver-controllers. 

8. Fully Compensated for barometric and ambient 
temperature changes. 

9. Great Overrange Protection withstands tem- 
peratures of LOOO°R, regardless of range. 

with Seeep- is one more step in Tay lor’s 

coordinated program for developing better industrial 
instrumentation. It grew from intensive research and 

design effort which had just one purpose: to produce a 
temperature transmitter unsurpassed in accuracy and 

durability. 

Ask vour Taylor Field Engineer! Or write for Bulletin 

98140. Taylor Instrument Companies, Rochester, \. ¥ 


or Toronto, Canada. 
. . 


Instruments for indicating, recording and controlling 
temperature, pressure, humidity, flow and liquid level. 
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LEFT: Open side view of Transatne*® Temperature Transmitter. 


BELOW: Thansaine* Temperature Transmitter in operation on 


a gasoline fractionating column. 


* Trade Mark 


THassatne* consists of four main assemblies: 

1. \ unique gas thermal «ystem which provides force neces- 
sary to actuate transmitter. 

2. A simple lever which transmits the force of the thermal 
system to operate the bafle—no pivots used! 

3. A spring and compensating bellows assembly which 
balances the initial pressure in thermal system and com- 
pensates for barometric and temperature changes. 

4. A balancing pneumatic circuit consisting of a bellows, 
baflle, nozzle and relay valve. These convert force devel- 
oped by lever to prec isely proportion output air pressure 


MEAN 


ACCURACY FIRST 


red temperature. 


according to meas 


CuemicaL Encinrertnc--May 1949 85 


9 
| 
| 
| 
= 
| 
IN HOME AND INDUSTRY bs 


With Atlas Acid-proof Construction 


ATLAS MATERIALS OF CHEMICAL CONSTRUCTION INCLUDE 


SIX LINING MATERIALS for steel and concrete: Atlastiseal, Carbo-Atlastiseal, Atlastic No. 37, 
Rewbon, Neobon and Zerok. 


SIX CORROSION-RESISTING CEMENTS: Tegul-Vitrobond, Carbo-Vitrobond, Korez, Carbo-Korez, 
Alkor and Vitrex. 


PROTECTIVE COATINGS for brush and spray application. 
ATLAS PATENTED CONSTRUCTION: Interlocking Expansion Joints, Dual Construction. 


ATLAS SERVICE includes design, material recommendations to meet specific operating con- 


ditions in all types of chemical tanks, acid and alkali-proof floors, sewers, stacks and fume ducts: 
and when desired, EXPERIENCED SUPERVISION furnished for your construction. 


ATLAS maintains an effective RESEARCH ORGANIZATION at the disposal of our clients at all times, 
without obligation. 


ATLAS INSTALLATIONS mean DURABLE CONSTRUCTION, resulting in LOW MAINTENANCE 
COSTS, and minimum loss in production due to shut-downs for repairs. 


Rubber lined steel 
tanks with 8” two course Dual Construction, Alkor 
and Tegul-Vitrobond jointed Atlas brick sheathing, 
equipped with Atlas Interlocking Expansion Joints, 
Zerok Coating outside of tanks for fume protection. 
Service condition: 15% H,SO,, temperatures to boil- 


wie Mineral —Products Company 


MERTZTOWN, PENNA. HOUSTON, TEXAS 
* ATLANTA, GA. NEW YORK, N. Y. * BERKELEY, CALIF. *LOS ANGELES, CALIF. 
*CHICAGO, ILL. PITTSBURGH, PA. DALLAS, TEXAS NEW ORLEANS, LA. 
*DETROIT, MICH. PHILADELPHIA, PA. * DENVER, COLO. OMAHA, NEB. 
ST. LOUIS, MO. “HONOLULU, HAWAII * SEATTLE, WASH. 


*Stock carried at these points 


IN CANADA: H. L. BLACHFORD, Limited, MONTREAL AND TORONTO 


May 1949- Cremicat ENGINEERING 


SO 


= 


Cuemicat 1949 87 


° 
=, 
= 
4 
; 
» 
a 
: | 


Close to You Anywhere, 


Ryerson Stocks—Ryerson Service 


No matter where you are, or where you want 
steel delivered, there’s a Ryerson plant, with 
diversified Ryerson steel stocks, within quick 
shipping distance. A network of thirteen big 
plants, plus twelve district sales offices, makes 
Ryerson steel service the most comprehensive 
and convenient in the nation. 


Each big Ryerson plant is set up to operate 
independently with large stocks and high-speed 
cutting and handling facilities, plus its own 
complete staff of carbon, alloy and stainless 
steel specialists. Yet each Ryerson plant and 
office offers the advantages of a unified organi- 
zation with a hundred and six years of practical 
steel experience. 


These days, with the :ecord-breaking demand 
for steel, we may not always have the exact 
size or quantity you need. But you can be sure 
we will do our very best to serve you. Usually, 
from long experience, we are able to suggest an 
available alternate steel. So, for steel and steel 
service, call the Ryerson plant or office nearest 
you. 
Need Stainless? . . . Call Ryerson 


Your nearby Ryerson plant is o quick, 
convenient source for everything in stain- 
less steel. Bors, plates, sheets, tubing 
pipe and other stainless products in 
mony types ond finishes ore on hond 
And stainless from Ryerson stocks means 
Allegheny stainless, the time-tested 
product of America's oldest stainless 
producer. Need stainless? Call Ryerson 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS: NEW YORK, BOSTON, PHILADELPHIA, DETROIT, CINCINNATI, CLEVELAND, PITTSBURGH, BUPFALO, 
CHICAGO, MILWAUKEE, ST. LOUIS, LOS ANGELES, SAN FRANCISCO 
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Starting a Second Cycle 


With this issue, our annual series of unit opera 
tions studies begins its second cycle. Again the edi 
torial theme is Fluid Flow, just as it was back in 
May 1937. In the intervening years this field has 
grown faster than most of us realize. ‘There are toda 
many more specialists than there were then and vasth 
more literature, both periodical and permanent 

World War IT tremendously accelerated the studs 
of fluid dynamics and brought with it many prac 
tical developments in pumps and compressors, and 
in the techniques of high vacuum and the handling 
of fluidized solids. Similar advances were made in 
lwdrodvnamics and aevodynamics, which on the sur 
face, might seem to hold little interest for chemical 
cnginecrs 

So our current study has as its main objectiv« 
to deal with this newer work in fluid dvnamics and to 
show what it means from the practical viewpoint of the 
non-specialist engineer in industry. Theory and prac 
tice are further tied together in a unique article that 
offers a means of visualizing common flow problems 
and simplifies both their accurate calculation and their 
rapid estimation. And rounding out the whole report 
is a series of short articles to show not only recent 
advances in fluid handling equipment but also what 
can be expected in the fairly immediate future. We 
hope our study will be as helpful as its predecessors 


Fresh Water from Brackish 


Pure water supply is an essential of modern urban 
living. It is a vital requirement for a large majority 
of process industries. In quite a number of areas 
local supplies are seriously threatened by the invasion 
of salt water from nearby ocean, bay or elsewhere 

This problem has become one of basic chemical 
engineering concern. ‘The time has come when many 
plants must determine the cheapest wav in which 
to get adequate fresh water supply when major sources 


nearby and underground are brackish. It is not vet 
clear whether methods of distillation or other tech 
mques of salt removal are going to prove gencrally 


economical or excessively costly. Probably there will 
be many cases in which potable water can be so made 
from brackish or even stronger ocean salt water. 

We believe that industry is going to investigate 
these cases promptly and diligently. We are rather 
skeptical whether industry needs to have the govern 
ment go into this business as proposed by Congress 
man Doyle in H. R. 2676. But we are grateful that 
Mr. Dovle is spotlighting the problem. The threat 
of a “Sea Water Research Act” may be what we need 
te get the prompt scientific and industrial imvestiga 
tions, that seem to us vastly more promising than 
government “demonstration plants to produce potable 
water from sea water or other liquids.” Government 
should do research on an engineering scale, but cer 
tainly need not go into the water business. 


(ontrol of Air Pollution 


Many process industries are suddenly confronted 
with an epidemic of criticism and some legal attacks 
based on the charge that air pollution is caused by 
factory operation. ‘lwo or three cases of major mag 
nitude have spotlighted this problem. Unfortunately 
some “dogooders” and some others whose motive 
scems to be trouble-making, are going about stirring 
up neighborhoods with what appear generally to be 
wholly unwarranted charges 

The problem is not new. ‘The urgency of need for 
attention is. Some of this urgency has foundation in 
cases where neglect or conditions which were toler- 
ible in the past are no longe: to be ignored. 

Another reason for urgency is the possibility 
that Congress will be persuaded to consider a legisla- 
tive solution comparable in scope to the Water Pol- 
lution Control Act of 1948. Such an act would not 
be warranted in our opinion for these problems are 
primarily of local concern and without interstate and, 
therefore, federal interest. 

\s in the case of smoke nuisance, many of the 
complaints against chemical enterprise are really 
criticisms of neighboring activity which has no con 
nection with the firm criticised. But it is not enough 
merely to say this. ‘There must be proof that is con 
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vineing. Even then, hard feeling may remain unless 
there is also company assistance in securing correction 
ot any source of atmospheric nuisances. 

Apparently every plant must now review every 
possible source of dust, fumes, smoke, odor, or other 
atmospheric contaminant. Facts must be secured 
which will permit effective methods of control and 
complete nuisance elimination. In many cases cor 
rections will be easy. In others, difficult or seemingly 
impossible problems will be discovered. Regardless 
of all variables, the one imexcusable factor will be 
neglect to study and achieve promptly all of the 
corrections which are practical of accomplishment 


Red HRottenness 


Creative research is, basically, a delicate state of 
mind that results from a rare fusion of knowledge 
imagination, hard work and unwavering faith. Not 
the least of these is faith. And bv faith we mean 
belief in the moral night of the individual, in the 
organization for which he works, and in the svstem of 
cnterprise that sponsors both. Foster this faith and 
creative research will blossom and bear abundant fruit 
Destroy it and true creativeness will wither and die 

All too often management can destroy this faith 
albeit unwittingly, by showing too little faith in return 
How? By failing to give proper recognition is certainly 
one way. Another is by a parsimonious policy of com 
pensation, either tangible in the form of paychecks 
or intangible in withholding responsibility or reduc 
ing research to an obvious serfdom to sales or short 
haul profits. How can a researcher be truly creative 
when he cannot have faith in the broader policies and 
basic motives of his own organization? The essence 
of his best efforts has lost all meaning 

But how about the researcher's broader responsi 
bilities as a citizen? Can he think creatively for the 
good of a civilization in which he has no faith, which 
he will fight—openly or treacherously—to overthrow? 
No man can cling to Moscow and contnbute his best 
to the American way of life. No man can worship 
one god and create for another. ‘The mere presen 
of such misfits (often planted) in a research organiza 
tion can quickly create the seed for a cancerous growth 
of dissatisfaction, inefficiency and disintegration. For 
there have already been cases—and there will almost 
certainly be more—where professional research men 
have been taken in, again albeit unwittingly, by the 
spurious logic of a handful of communist and near 
communist agitators. And, full of svnthetic resent 
ment and dissatisfaction, they become less than worth 
less in anv creative research cffort Rottenness can 
spread in a research organization just as insidiously as 
in a barrel of apples 

For all of us who believe in the future of our 
democratic wav of life. it is well to remember this 
Creativeness and lack of faith do not mix—whether the 
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cause is management's or the researcher's idealogical 
conviction. It is for us to see that the cultivated fields 


of research never become fertile for weeds, that those 
that do spring up are vanked out before they choke 
off constructive growth and progress. Creative re 
search is the germ of our future; let us always keep it 


strong and vinile 


Churchillian Logic 


Some of the things the great Mr. Churchill said 
at M.I-T.’s Mid-Century Convocation last month left 
a rather wrv taste in the mouths of the scientists. Thev 
resented the implication that their works had been 
turned so completely to civilization’s destruction and 
distraction. But the engineers in his audience found 
some solace m his amazing tnbute to technology 

“We have suffered in Great Bntain bv the lack 
of colleges of university rank in which engineering 
and the allied subjects are taught. Industrial produc 
tion depends on technology and it is because the 
Americans, like the prewar Germans, realized this and 
created institutions for the advance traming of large 
numbers of high-grade engineers to translate the 
advances of pure science into industrial techniques— 
ii is for this reason that their output per head and 
consequent st midard of life are so high 

Uhis is indeed high praise—coming as it does at a 
tine when American engineering education has been 
under fire because of allegedly madequate traiming 


in the practical applications of science and technology 


Kenneth DBD. Kahn 1893-1919 


Driving home from a business trip to Dallas last 
month, our Los Angeles correspondent met with a 
fatal automobile accident near Amanilo, ‘Texas. Mrs 
Kahn, his able helpmate and editorial collaborator 
urvived but was severely injured. Thus ends their 
productive teamwork for chemistry and chemical engi 
necrmg m Southern Califormia 

\fter graduating im chemical cengineermg from 
A\LLT.. Ken Kahn went to Los Angeles in 1921. Not 
finding work immediately in his chosen profession 
he jomed with his brother, Donald, in organizing a 
construction firm that for 20 vears built many homes 
in Hollywood and Beverly Hills. But at the start 
of the war, he returned to chemical engineering, be 
came associated with Lockheed Aircraft and soon made 


i name for himself in that burgeoning industry. He 
took a prominent part in chemical affairs, editing the 
very progressive Scalacs bulletin of the Southern Cali 


forma section of the American Chemical Society. He 
carly offered his services to us and contributed mate 
rially to our cditonal coverage of Pacific Process Indus 
trics. We shall surely miss him. So will thousands of 
freends and readers who were benefited by his enthus: 


asm and enterprise 


Mlay 19490 Cuenicat ENGINEERING 


Ao 
integrated 
plan 


CHEMICAI 


made on many aspects of the science. 


FLUIDS 


In the 12 years since our first Fluid Flow report, tremendous progress has been 


Advances have occurred in numerous 


fields and in many branches of engineering. To survey those parts of the sub- 
ject directly allied to chemical engineering, we present a group of 15 articles. 


CHEMICAL ENGINEERING REPORT — MAY 


IIIS report has set itself the task of attempt 


ing to survey and interpret all the more 
unportant advances in fluid flow that affect the 
vervday job of the chemical enginecr. Obvi 
usly it impossible to handle such a project 
thoroughly within the confines of 45 pages 
Therefo we have asked our authors to high 


pot and to interpret, bearmg m mind that the 
onsequences of improvements in our 
nowled f theory and technology are the 
things 


practical 


that will be most useful for engineers 
with problems of process and equipment design 
ind operation 

The articles that follow are part of a car 
fully integrated plan. The first is written bv a 
mechanical engineer who is well known both a 
n mvestigator in the field, and as the author 
f a standard work on fluid mechamics. It ha 
the dificult job of surveving the whole science 
md attempting to draw from it conclusion 
regarding the impact of developments of any 
kind upon fluid flow in chemical enginecring 
Ihe second, prepared by a chemical engine: 
with long experience im interpreting fluid flow 
technology, presents a masterful design for visual 
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nang fluid flow mechanisms and solving prob 
lems that arise. Uhe remainder of the report ts 
divided into two main parts: (1) theory and 
technology, and (2) the equipment of fluid 
flow 

Ihe first of the maim divisions deals with four 
ispects of multi-phase fluids ranging from non 
Newtonian flow to fluidization; with obstructed 
flow through packed beds and tube bundles 
with flow at extreme low pressure; aud with 
flow of gases at high pressure drop. The second 
division, on equipment, imeludes articles on 
pumps; reciprocating, and axial flow and centn 
tugal compressors; equipment for extreme high 
vacuum: and eyectors for the medium high 
Vactittm range 

Acknowledgement must be made to many 
ndividuals for thew wholchearted assistance, 
notably to our authors, and to those engineers 
who guided us in planning this report Among 
the latter we must pay tribute particularly to 
C. FE. Lapple of Du Pont, C. F. Bonilla of 
Columbia University, and to Benjamin Miller 
and Henrv Eckhardt, both consulting engineers 


of New York (Over 
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1. 


How 
chemical 
engineers 
benefit 


Viscous 
versus 
turbulent 


A Glance at Recent Fluid Flow Progress 


Developments in fluid dynamics occur in so many fields that 


we have asked Dr. Binder to select high spots from the whole field 


and thus attempt to draw the loose ends together 


R. C. BINDER, Professor of Mechanical Engineering, Purdue University, Lafayette, Ind. 
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Boundary 
layer 


Boundary 
layer in 
diffusers 


Mathe- 
matical 
approach 


CHEMICAI 


These concepts have been applied to such 
problems as the velocity distribution in pipes 
nd the resulting logarithmic relations seem to 
provide a sound basis or starting point for 
vrganizing data 

As fluid flows along a suriace or a solid bound 
ary, there is a very thin laver of fluid which 
idheres to the surface and thus has a zero veloc- 
ity with respect to that surface. Normal to the 
wall is a region where fluid is retarded by the 
vall, and in it there is a velocity variation; this 

i boundary layer.’ 

imtportant COMNCC 


gion is called the 

Boundary layer flow 
tion with studies of fiction and heat transfer 
Boundary layer or velocity profiles for flow in 
pipes and along flat plates are becoming well 
established, though such flow for certam othe: 
| hannels is not well established. 
One type of effect caused by the boundary 
iver 1s illustrated dittuser \ nozzle is a 
vhich the velocity of the fluid i 


1, whereas in a 


‘ 


hannel im 


increased and the pressure reduce 


liffuser the opposite effects are secured. For an 
ncompressible fluid a nozzk formed bv a 
mverging channel where the fluid is accelerated, 


md p 


ire head is converted into velocity 
head. In general, this comversion is a stabk 


process, and can be made with low losses 

On the other hand, a diffuser for an incom 
pressible fluid is formed by a diverging channel 
Flow in a diffuser is one of the most common, 
most important, and most troublesome pi 
in practice. Diffusers are found in all sorts of 
piping systems and fluid machines; examples are 
vater and gas piping systems, the passages 
through fan and pump blades and ejectors, and 
me fluid meters 

As fluid moves downstream in a diffuser, a 


formed and grows in 


boundary layer 1s thicknes 
Energy is lost because of molecular action as 
idjacent layers of fluid near the wall slide by 
ich other. Also, the fluud mav not fill the 
hannel completely. It may break away from the 
walls or “separate,” with the result that eddies 
ue formed and energy is dissipated by turbulent 
nixing. ‘Thus, flow im a dituser mav be an un 
wcompanied by larg 


regions 


table, inefficient process 
es and appreciable eddying 
It appears now that turbulent boundary-lave 
flow mnot be 
pproach. The best that can be done, it seems, 
to trv to get convement organization of exper 


malyzed by a simple rational 


nental data. Various studies are now being 
nade, but the problem is not completely solved 
If and when more data on bounda iver flow 
become available, we should be able to make a 


proach to many practical problems 
ncluding the reduction of energy losses and the 
nt of more efficient flow channels and 


entury there has been a great 

ly mathematical work in the field of 
fluid flow. Powerful techniques of analysis have 
been developed and some of these studies have 
been very elegant and complicated. Frequenth 
one wonders whether experimental confirmation 
4% the theory will ever be secured. One inter 
esting confirmation was found recently 


Over 40 vears ago investigators pr posed a 


nathematical theorv of stabilitv for laminar 


‘eal of pure 
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boundary-layer flow along a dat plate, predicting 
certain oscillations in the boundary layer. For 
many years preliminary experiments tailed to 
show these oscillations and the theory was dis 
credited. Recently, however, some careful 
boundary-layer tests showed the oscillations,” 
thus confirming a purely mathematical theory 
of many years standing. 

For a long time experimental work has been 
ried out on the flow of incompressible fluids 
in pipes, and the results have been well estab 
lished. Both the isothermal and the adiabatic 
flow of gas in pipes have been established. Re 
cently, however, attention has been focused 
on the compressible flow of gases in pipes, 
accompanied by heat transfer Interest has 
been provoked by such applications as flow in 
combustion chambers and in heat exchangers 
Little experimental information is available 
yet, but analytical studies nave shown certain 
trends 

hach fluid at a given temperature and pressure 
has a so-called “acoustic velocity” which is the 
velocity of sound in the fluid. For air at 59 
deg. b. and 14.7 psia. this acoustic or sonic 
velocity is 1,120 fps. which means that a pres 
ure disturbance or wave will travel through 
uch air with a speed of 1,120 fps 

Some of the work mentioned was concerned 
with compressible, frictionless flow in pipes of 
constant diameter, combined with heat trans 
fer. Consider a flow which is initially subsonic 
As this gas flows down the pipe, the velocity 
increases as heat is added, and the pressure 


drops. Analytical work shows that the highest 
possible velocity is the sonic velocity and at 


this velocity there is a maximum amount of 
heat which can be added to the gas. At the 
Limiting velocity the lowest possible pressure 
in the pipe is reached. Thus, there appear 
certain limiting conditions for gas flow with 
heat transfer, which may be of great impor 
tance in combustion chambers and heat ex 
changers 

\ttempts have been made to analyze com 
sressible flow in pipes, with both heat transfer 
ind friction. The mathematics becomes com 
plicated, and some indirect procedures have 
een proposed. A more explicit solution with 
friction included, and more experimental data 
would be helpful particularly to engineers con 
cerned with gas flow 

Most dramatic and highly publicized of all 
current work on fluid flow 1s that on wind tun 
nels, aircraft flight, and jet propulsion. Mucl 
of this will probably have little direct concern 
for chemical engineers and vet it will surels 
have byproduct results in better understanding 
of airfoil sections—which go into turbine and 
ixial compressor blading; in better apprecia- 
tion of the problems of supersoni velocities; 
in improved combustion methods; and in con- 
struction materials for high stresses at elevated 
temperatures. Furthermore, high velocity flight 
involves direct application of basic compressible 
flow phenomena which, as such, are part of the 
body of fundamental theory. 

In current research literature on compressible 
flow one finds frequent mention of the Mach 
number, which is simply the ratio of the exist 
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mg fluid velocity, 
sound. For subs 
is less than unit 
greater. A dimens 
ber is useful pat 


Mach number 4 


divided by the velocity of 
mic flow the Mach number 
vy, for supersonn flow it is 
ionless ratio, the Mach num 
ticularly in correlating data 


uared ts proport nal to the 


ratio of inertia force to compressible or clastic 


force—both forces important m high velocity 
flow. For a gas, molecular kinetic cnergy 
proportional to absolut temperature Mach 
numb quared is also proportional to the rati 
#f flow velocity squared to absolute tempera 
ture Ih for a gas, Mach number squared 
in be d as a ratio proportional to flow 
n divided by molecular kinetic 
Compres Nluch theoretical and expermenta!l work has 
sible cn the held of ble flow 
flow tt kh beet by umdus 
ma tur 
it ift flight 
peaking, it work has not 
1 any starting flow 
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the impression that supersonic flow 1s a very 
new phenomenon. This impression ts not cor 
rect. Projectiles and bullets have been moving 
at supersonic speeds for many years ind cer 
tain aspects of supersomic How trom the feld 
of ballistics have been established for a long 
time. Also, supersomic flow has existed in man 
steam and gas turbine parts and im cyectors, a 
fact established some time ago. Thus, in many 
respects, the problem of supersonic flight as 
sociated with current aircraft is primanily a 
new application rather than a basically new flow 
phenomenon 

In supersonic flow of a gas there is a wave 
iction analogous to the motion at the free 
surface of a body of liquid. ‘Vhis occurs because 


the fluid moves faster than the pressure way 
can be “telegraphed” through the fluid. ‘The 
bow wave in front of a boat moving on the 
surface of a body of water is analogous to th 


bow wessure wave m a ga m front of a 


nro 


Generally speaking, as fluid flows in a pas Com 
we. the transition from ibsomic to Iper- pression 
mic flow is not as troublesome as the transi shock 
tion from supersome t bson The latter 


i 

change may occur suddenly and in a very short 

distance, as m the so-called “compression shock 


Across this shock there mav be a marked im 


crease im pressure, a sharp aecrease im velocity 
and considerable impact test Iting m a degrada 
tion of energy. Thus, in some flow channels 
where supersonic flow is changed to subsonx 
the cnergs mversion mav b« quite imethcient 


ind the performance not as desired. As mor 
1 data become available, we may 
be uble to gain a better understanding of the 
compression shock and means for controlling it 
k-ngineers are now gamimg familiarity with Flow at 
subsonic flow of gases in pipes at low pressures, low 
iv, below 1 in. Hg abs. Both theoretical and Pressure 


experimental information is available for thi 
tvpe of flow, as attested by the large numb 
of installations at pressures down to and belov 
the micron range. However, there is a rea 
lack of both sorts of information for superson 


Attempts to get such imformation are being 
pt ked in order to solve problem meermmed 


vith flight at extreme altitudes... In many apph 


tion f flow iti ifficicn i iratc on 
fluids a ntinuous media, with the flow 
phen na stucied | fc to bulk pro 
crt vithout a deta ition th 
of tl m How vhen 
tl ] i nm fre i precipi 
n flow irctn va 
n i t ibe the fluid n th ba ot 
t dividual m i] Work alread tartec 
t nha fit tri 
) thon 
ts of flund flow blom 
if t much ti if t \ ti 
\ hould glan t i it 1 t ! 
tf th ment it 
\ i | ju flow th wit a Flow 
t Passage i por pita with 
xist with the liquid phase. Such two-phase “boiling” 
flow or liqu | flow with b mE 1 \ 
ed flow with cavitation. Cavitation mav lead 
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to two serious and undesirable effects: a marked 
drop in efficiency of energy conversion, and 
a dangerous erosion or pitting of some of the 


metal parts. The performance of a centrifugal 
pump, for example, may be seriously affected 
by cavitation and its runner may be pitted and 
even worn away 

Recently material was published* which for 
the first time gave the life history of a cavita 
tion bubble, its growth, collapse, and rebound 
New experimental equipment and methods were 
devised. ‘Tests of the flow around bodies of 
revolution, with different nose shapes, were 
made in a high-speed water tunnel. Photo 
graphic records were taken, using a new develop 
ment im motion picture photography, with 
pictures at varying rates up to pel 
second. ‘The observations ted to certain con 
lusions concerning the piiysical mechanism 
of the cavitation phenomenon, After the first 
growth to maximum diameter, and the first 
collapse to disappearance, three to five rebounds 
and recollapses of the same bubble were ob 
served before ultimate disappearance. Strong 
inference is furnished that the pressure within 
the spherical bubble is approximately equal 
to the vapor pressure of the liquid at the mean 
temperature of the flow. There are indications 
that very high surge pressures are developed. 

Basic data of this sort should lead to a better 
understanding of two-phase flow. Possibly, too, 
improvement, mi pumps, agitators ind marine 
propellers will result 

One trend that deserves watching is the use 
of so-called “ultrasomics.”” The normal human 
car responds to an air or fluid vibration up to 
around 16,000 to 18,000 cycles per second 
An ultrasomec vibration of a fluid, therefore, 
is one with a frequency above human ear re 
sponse. Ultrasonic vibrations in air, water, and 
other fluids have been genciated in enginecring 
studies up to and above 200,000 cycles per 
second 

These high frequency vibrations have many 
unique and attractive features. Thev have co 
agulated smoke and dust suspensions In gases, 
md they have dispersed colloidal suspensions 
in liquids. Immiscible liquids, such as water 
ind oil, or water and mercury, have been so 
transformed into stable emuisions. There seems 
to be much promise in the application of ultra 
somics to the manufacture of catalytic agents 
Melts of tin, zinc, and aluminum have been 
solidified more rapidly when subjected to high 
frequency vibrations, whereas liquids have been 
degassed because the liquid expands under 
treatment and a negative pressure is developed 
Milk can be homogenized by ultrasonics. High 
trequency vibrations transferred through a fluid 
to metal can be used in non-destructive test 
ing of plates, castings and forgings 

Research and development in this general 
field are far from complete. Much of the work 
is still im the scientific, sinall-scale laboratory 
stage. Some industrial plant developments have 
been started, however, including the coagula 
tion of dust suspensions in air, the collection 
of acid fumes, and the coagulation of carbon 
black particles suspended im gas. Eventually 
ipplications may be numercus 
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Another recent field of development has been 
in fluid couplings and fluid torque converters. 
These devices have certain characteristics which 
are useful in industrial drives. Although purely 
mechanical devices are used in many applica- 
tions, in others the service requirements are 
best met by some form of fluid connector 

A fluid coupling is simply a combination of 
a centrifugal pump and a turbine. Oil is 
usually employed in commercial units for the 
working fluid because of its lubricating proper- 
tics, stability, and availability. The principle 
of the fluid coupling can be easily demonstrated 
by means of two ordinary clectric fans which 
are set facing each other. One fan, connected 
to an electric outlet, is put into motion by turn- 
ing on the electric current. As its blades rotate, 
the air current which they develop turns the 
blades of the other fan 

Since there are no torque reacting elements 
in the fluid coupling besides the pump impeller 
and turbine runner, unde: steady operating 
conditions the output torque always equals 
the input torque and, at normal speeds and 
loads, the efficiency may be as high as 96 to 99 
percent. Acccleration of the output shaft is 
smooth and the load may be stalled completely 
without stalling the driver. 

\ fluid torque converter differs from a fluid 
coupling im including a series of fixed guide 
vanes which change the direction of the fluid 
and make possible a torque and speed trans- 
formation 

In the field of prime movers, both for sta 
tionary and vehicle applications, there have been 
developments in axial-flow machinery, espe- 
cially fans and compressors. These develop 
ments are leading to improved machinery for 
industrial plant use 

Generally speaking, there are two types of 
blading used on axial-flow fans and compressors 
In one type the blades are far enough apart 
that they do not exert much influence on each 
other. In the other tvpe the blades are closely 
spaced—the so-called “lattice” type of runnet 
where the blades exert a definite guiding action 
on the fluid 

Such machines give relatively high rate of 
flow and small pressure boost, as compared with 
a centrifugal compressor. Theoretical studies 
ind preliminary experimental results indicate 
that the lattice type of fan or compressor shows 
promise of giving higher pressure boosts than 
was common in the past. If this possibility 
materializes, some very useful improvements in 


industrial equipment mav be expected 
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Velocity Head Simplifies Flow Computation 


Familiarity with the velocity head concept not only 
speeds flow calculations but aids greatly in visualizing flow problems 


C. E. LAPPLE, Engineering Research Laboratory, Engineering Department 
E. |. du Pont de Nemours & Co., Wilmington, Del. 


Chemical enginecrs must often ma alculations deal scous force \ method of expressing this ratio is the 
ng with the flow of fluid Ih n c¢ the deter Revnolds number N DV p «a, which is th iterion 
minat 1 of p iro th a ustomaril to letermining the charact f flow 
met piece of ess. jul] ent. Or ’ lv. with ind for the plotting of friction data W hen this itio is 
1 given pressure drop available, it ma wcessarv to k than a certain critical value which van vith the 
det } th flow ‘rat for ¢ not th t of flow ith ipproximat 00 for flow 1 straight 
Han eded f i 1 flow te \\ fl ‘ i ) t i x flow exists, wh the flow 
th ) Cc h an ft gen t ar it than 2,000 n 
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th i n f } it t " tall in the t lent ran 
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to How t it n tu ! part at ist 
eq t vecific data a t niabl q tl the ex id t \ 
nall part of the cessu m ed t to 

\ t il of st | ! t to fluid flow, Ipp ble, the pressu op will i funct rt 
tion met i 1 to deal with Revnol How vhen this fact 

la t \ vl led | t th fl th th rie 
to lopment of tain rules-of-thumb that a will be stantial idependent of the Revnolds num 

net la vecking th ot | ) ] of i ‘ lent 1 th R iol 
f mor mmplex ilculation How n pract as flow 

th r show nin t into fluid flow — th h ' rk Is of ¢ li 
n tis lize frictional and pr » the Gow is 
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Fig. 1—Velocity head for air at 1 atm. and various temperatures; for water at 4 deg. 
C.; and for any fluid in feet of the fluid under existing conditions. 


area there will be no change im crther the kinetic cnerg' 
or the potential cnecrg,s pre ided the fluid density do 
not change appreciably in this case. therefore, the over 
ill friction loss and pressure drop are ulentic il 


VELOCITY HEAD CONCEPI 


Ihe various forms of energy in a fluid system can be 


considered head ince they can be expres d as an 
equis ilent potential energ height of fluid column 
Thus the difference in clevation between two poimts im 
the flow path w a head, the static pressure at any point 
Is CquIN ilent to a head ind the kinetic en vy of motion 
of the Muid is also equivalent to a head, which is called 
the velocity head. In a turbulent flow system wih nertia 
force x changes m kinetic energy are p edominant pres 
sure drop and friction loss wn be visualized im terms ot 


the kinetic energy of the fluid 
This concept of kinetic energy as an equis ilent pressure 
differential or velocitv head, and its use im pressure drop 


Table I—Approximate Velocity Head Values for Various Fluids 


Fluid Velocity Head 

Ft. per See.* Various Units 

Air (125° I in. water 
7 1 in, water 

2m. water 

200 Sin. water 

Water 0.1 in 
0 7 tb. /sq.in 

Any fluid ‘ 1 Oft. fluid 
20 6 O ft. fluid 


* For other velocities the corresponding velocity head may be 
obtained by multiplying the value in the table by the square of 
the ratio of the actual velocity to the velocity in the table. Since 
the velocity head ts directly proportional to fluid density, for gases 
other than air the tabular value can be multiplied by the ratio 
of the actual mol. weight to 29.0 (air), as well as by the proper 
absolute temperature and pressure ratios With liquids other than 
water, pei in Ib. per sq. in. can be found by multiplying the tabu- 
lar value for water by the specific gravity 


Excrseertnc—May 1949 


or friction loss calculations, is useful 
only under turbulent flow conditions. 
Ihe velocity head concept is not 
novel and has long been employed by 
ventilating and hydraulic engineers. 
However, it is not adequately de- 
scribed in the literature and its physi- 
cal significance and practical utility 
are not widely appreciated” 


FORMS OF VELOCITY HEAD 

Where a fluid is flowing with veloc- 
itv V, cach pound has a certain kinetic 
energy defined bv 

V? 2) 
where g. is a conversion factor numer- 
ically equal to the standard accelera- 
tion of gravity. Its use is necessaty 


because of the confusion arising from 
the use of “pound” as a unit of both 


mass and force. Since the kinetic en- 
ergy can be expressed as a pressure dif- 
ferential. it is desirable to list equa- 
tions for the alternate methods and 
units in which this differential or 
velocity head can be stated for any 
fluid: 


pV" 3) 
ol 4) 
; = 5) 
0 pV? (6) 


In Equation (5) the ratio of g./gu 
numerically equal to unity) Is introduced only to main- 
tain the equation dimensionally correct (Ref. 4, p 800). 
Thus equation, CXpIc sing the kinetic cnergs ot a unit mass 
of fluid as an equivalent height of fluid column is the one 
vhich originally gave rise to the term “velocity head.” 
Since in what follows we shall have occasion frequently 
to use the velocity head, it will be ¢ mvenicnt to find it 
from a chart without calculation Fig. 1 gives curves for 
velocity head in terms of feet of the fluid h, for anv fluid, 
is well as in pounds per square inch p., for water at 4 
deg. C., and inches of water column h,, for air at 1 atm. 
ind several temperatures. The pe Curve ts readily cor 
rected for other tempcratures o1 fluids. and the h,, curves 
tor pre sures OTF cs 
Similarly, Table I presents several values of the velocity 
head for specific fluids and velocities. These values are 
ved and from them values for other fluid 
lensities can readily be obtained by mental 


cadily memo 
velocities or ¢ 


cross-rahiomg 


PRESSURE DROP CALCULATIONS 

In calculations of pressure drop or friction losses, the 
velocity head concept 1s useful in that it allows the pres- 
sure drop or friction loss to be expressed as a certain num- 
ber of velocity heads. Since this number is a dimension- 
less ratio, the actual pressure drop or friction loss deter- 
mined from the value of the velocity head will have the 
same units as the velocity head. In cases such as pipe flow, 
where the pressure drop is a function of the Reynolds 
number, the drop expressed as a number of velocity heads 
will vary somewhat with the Reynolds number, although 
it can be approximated within reasonable limits of accuracy 
over the usual Reynolds number range by use of an 
werage value for the friction factor. However, where the 
wessure drop involves little or no friction loss, as in flow 
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4 | sure in atm For other gases 
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NOMENCLATURE Table 1—Pressure Drop for Turbulent Flow through Screwed 
Valves and Fittings 


c = Discharge coefficient for head-ty pe meters, dimension 
| for std. single-bend pitot tubes; 0 S55 for 
bend pitot tubes; 09 for venturi As Eq 
0 61 for sharp-edged orifices Diameters As Equiv 
D ter of circular pipe, ft Type of Valve {Pipe L. D Vel. Heads, Ap. 
between tubes in a tube bank, ft 03 
Dy Hvdrau liameter nal area ne rut 0 02 
‘ std 0 
wetted” perimeter = for circular pipe 
D, Orifice diameter. [t 0 4 
Diameter of granular particle, ft 13 
Kinetic energy of fluid, ft-lb. force ‘Ib. mass 180)" be 17 
f Fanning friction factor for flow in conduits, dimension 12 
lew ! 
Friction factor for flow across tube banks, dimension! t 
fs Friction factor for flow through beds of granular solids + 
an 
limensoniess 
Friction loss, Ib. force sq. ft Friction loss is os 
lefined as energy loss per unit mass of fluid, or ft-lb ‘ q oO ‘ 
force Ib. mass This definition of friction loss is equiva 004 
lent to 7 0.13 
F, Friction loss expressed as number of velocity heads band os 
Conversion factor, 32.17 ‘Ib. mass Tb. force) (ft. sec 63 
Local acceleration due to gravity, ft. sec ope wo 
he Velocity head, ft. of fluid flowing 60 
Ve tv head water “ue 
K,, Experimental constants involved in abrupt inlet friction lisk, op am) 
for a OTIS. K O4dand AK i To 30 
A 0 75 and A 
4000 100 
L rizontal pipe, or depth of bed of 
m of flow, ft \ 
L, ting expressed as equivalent lengt! ‘ wing o 20 
pe of « nominal size, ft “nM we 
LD, ters of pipe, equivalent to length of 65 0 
h pressure drop is one velocity Water toh 
wo 
\ ibes normal to general direction of > — 
. ‘ Pressure drop expressed as for straight pipe of same nominal 
Vie teynolds number, dimensionless = DVp/u for flow size as the fitting. Where expressed as Le/D, L- is equivalent 
through pipes, orifices, nozzles, venturis; 1) 1 afl for length of straight pipe. ft.. and D its actual pipe ID. ft Where 
v rity ear sure based on velocity in 
for through beds expressed as velocity heads, pressure drop is 
ace ry pipe of same nominal diameter as fitting "Velocity 
f granular soticds main stream before hin Depends on relative 
P I 1 pressure b. force aj. it Range from 0 to main stream enters run. anc 
Pp Velox head. Ib. foree aq. ft to 15 if main stream enters branch. This ts pressure 
friction loss) betweer and branch Flow direction 
iad \ head, | ree sq. 1D valves has n ible on pressure drop. ‘Values apply only 
Ap = Pressure drop, lb. for sy. ft when check va!ve open, which generally is attained at 
Ap Pressure drop expressed as number of velocity head yipe velocities over 3 ft. ‘sec for water 
limer es 
7 Ve netr luid flow rate ft. / 
\ Average fluid velocity, ft. s in which the friction factor f is a function of the Reynolds 
Vines Maximum average fluid velocity through tube bank number and the second group of terms in parentheses is 
Diet — the velocity head as given in Equation (3 Fquation (7) 
stance betwee 
Z levat {f fluid above arbitrary datum plane, ft mav be expressed in the form 
a Ratio of fi cross-section areas, dimensionless, value 
leas tha 
? Fluid density, Ib. mass cu. ft where th pressu drop us expressed as a certam number 
” Fluid viseosity, Ib. mass (s¢ ft entipoises #f velocity heads equal to 4fL/D. If we express the length 


pipe as equivalent to a number of pipe diameters L/D, 
t i obviou n number of pipe diameters 
h f clocitv head (Ap 1) and 


Th t t b mventional For the juation th ilue of f may be determined from 
ones t p and friction nodified to empha- the Reynolds number* by means of Fig. 2. This chart 
ize t t wav it ts] ble to bring 1 nttcd as a dot-dash 
out th i significan n ffectwely than in Irve N However, for manv purp the value of f 
the usual forms. In all cases it is assumed that the fluid — can be approximated without using the chart. Most process , 
densit cs not ch mm than 20 percent in flowing ndustrv de lic in the inge of 5.000 to 1.000.000 
th th ) oth i] t that an average vhich. from hart. means a range of f from 0.004 to 
densit t it densit hange lean mine tecl ) 
as with flow of 5 high pre re drops, then special Thus, f 0.0055 : good average for rough estimates 


ent rang With th ilue Equation (9) 
Lap >. th 1p 45. meaning that 45 diamet of clean 


mm il pipe will have a pressure drop of 1 velocity 
Ithough " tions for fr m loss or 
Although there a various equa n tri th nl 
pre ssure dt pm tr nght honzonta cvlindnea pipes, the streamline flow, the velocity ad concept cannot be used to ad- ‘ 
vantaue Instead, the Hacen-Poiseuille equation should be used 
one most commonly use the Fanning equation the of im the 16 « 
> = into the Panning equation of Equation (7). This cives the Hace 
Sp Poisseuille equation. Ap 32 LV ¢D 
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Fig. 2—Friction factors and values ot (L/D), vs. Reynolds number for flow through straight, cylindrical, smooth and 


commercial pipe 


head within #0 percent. This common rule-of-thumb 
can be improved by distinguishing between average values 
of f one is apt to encounter im w iter and im au handling 
Water flow problems generally fall in the 
10,000 to 100,000, and air handling 
problems, in the range of N,. from 50,000 to 1,000,000 
That is, in handling water, usually from 30 to 45 pipe 
diameters will have a pressure drop of 1 velocity head, and 
in handling air, the range will be 40 to 65 pipe diameters 
Thus, within 25 percent (L/D), may be taken at 40 
i.e, f 0.0062) for water handling, and at 50 (i.c., 
f 0.0050) for air handling 

Example 1—What 1s the pressure drop through 200 
ft. of straight horizontal Sch. 40 pipe of 2-in. nominal 
diameter, handling 50 gpm. of water? rate is 


equipment 
range of Ny, from 


The flow 


50/1 7.48 60 0.1114 cu.ft./sec. Since the actual pipe 
1.1). 1s 2,067 in., the pipe arca is = 2.067 4x 144 
0.0233 sq.ft The pipe velocity is therefore 0.1114/0.0233 
4.78 ft./sec. and the pipe velocity head is 4.78 
2 32.17 0.36 ft. of water. For an approximate 
solution assum L/D 40. Then L/D 200 
12/2.067 1,160 pipe diameters and Ap, 1,160/40 


29 pipe velocity heads, whence the pressure drop 1s 29 


0.36 10.5 ft. of water. For an eccurate solution, N 
2.067 ‘12 $.78 62.2 1.488 1] 000. rom 
Fig. 2. f 0.0057 and (L/D 44. Hence Ap 
1.160 /44 26.4 pipe velocity heads, or from Equation 
8), Ap 4 0.0057 200 2.067 /12 26.4 
pipe velocity heads and Ap 26.4 0.36 9.5 ft. HO 


Although the discussion up to this point has applied to 
cvlindrical pipe, the same equations ind friction factors 
can be used for turbulent flow in other pipe cross-sections 
if the proper equivalent diameter is used in calculating 
L/D or N,.. This is the hydraulic diameter D,, which is 
four times the cross sectional area divided by the wetted 
perimeter. ‘The velocity must of course be calculated from 
the actual cross-sectional area 

Thus far we have been considering the calculation of 
pressure drop or friction loss. Such a problem is straight 
forward since both D and V are known. However, when 
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a pipeline must be designed for a given capacity, the diam- 
eter is usually determined by a more complex process to 
obtain the so-called economic pipe diameter that will 
result in lowest annual operating costs (see Ref. +, p. $17). 
With this diameter the pressure diop for the system can be 
ibove. However, in cases where a 
given pressure drop is available, the cconomic diameter 
may not be applicable and it may be necessary to determine 
i diameter which will handle the desired flow rate with 
out exceeding the available pressure drop. Since neither 
D nor V is known a trial-and-error solution is ordinarily 
employed. For practical design, however, there are two 
simple alternate methods which give a direct solution: 

Method 1—Substituting for V in Equation (7) in terms 
of D and q, and solving for D, we get: 


Sol 
a 
pri ] 


Because of the 1/5th root relation, the value of D is quite 
nsensitive t ilucs chosen for (LD), and for practical 
purposes we may, as already discussed, take a value of 40 
tor this term, and so permit a direct solution for D 

Method 2—A second method, also employing the flow 
rate and pressure drop, utilizes the velocity head concept 
directly, and lends itself to mental cross-ratioing. We 
first assume a pipe size D, and express the available pres- 
sure drop as Ap,, velocity heads for this size. The required 
ive can then be found m terms of the assumed size: 


LD, 


where subscript (a) refers to values corresponding to the 
issumed pipe size. Here again an approximate value of 
L/D), suffices for practical purposes 

It is interesting to note that the second method will 


! 
calculated as discussed 


give entirely reliable results even if the assumed pipe 
size is wide of the mark. Although the velocity head and 


velocity calculated for the assumed size may be absurdly 
high or low from a practical viewpoint, these values are 
only hypothetical intermediate parameters which have 
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f wat From ‘Table If th 
74 locity 
clocity 
ist 
7 3 6.4 tt. of water 
pl ilve and fittings 
in il ted 
\ | ta terms arc 
m oa yriat ion 
r f, th nt f rows of 
th itio | 
th nuit 
\ th 
¢ sallest 
fluid must pa 
t form N 
mad tin taggered arrange- 
l, \ ind I ba cd on 
tween tub na row n 
thon 
flow, Eq. (10) becomes 
11 


Th 
of 


lata can be secu 


previously 


in be made 

two curves 
f, for in-line 
acings com 


ed in Refs 


‘ 
i 
- 
litt t f t. Itt t it o t wcura 
LD t le 3 In pl 
it! tit ! tion (7b) m th t 200 ft. of Sch. 40 pip 
} assumed neter to ¢ Coot . ition of D Ih 1? standard 
\ iR f g 
LD | | tion ta fl 50 gpm 
\ ft t t ind gh the 
\l 48 t for 
t f Lp t t 4 
D 22 321° 714 ANKS 
N t \ | S vilarly t pipe tl 
id (f Ka. 4 ? 37.27/(288 t N can b titut 
32.17 321 i \ 3.22. I | Hest clearan tweet 
‘ | | it 
Sch 4 ty 
ft + wh which all t 
] | iat 1 (7) bec 
AN 
} non n nt 
gencral flow dir 
The tw "7 
2 
tructural locity head correspond, to the =! 
] lent locit Fvaluation of f 
N ] based on N DA 
mor lent rion i rag valuc 
values for ¢ d tub rrangements, for tu 
The data. ba d. More detailed 
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granu 


or 4 Dp 


Fig. 4—Friction factor vs. special Reynolds number for flow through beds of granular solids with average particle 


shapes and degree ot packing 

28-32. (Sce a D. bk. Boucher, p. 118 this issue The 
cul i tl umline m, below N 25, is pr 
vented in this way only for simplicity. It represents avail 
able data for two stagge | arrangements only within +) 
percent. A bett oO ition can be made on the basi 
hydraulic diamete 

At values of N DV ps greater than 100, the 
friction factor can be averaged with fair accuracy to give 
memory juations suitable for estimating within better 
than 50 p nt in tube bank arrangements commonly 
encountered in p \ i nore than five rows 
deep. The averag rh4 t ed tubes is 0.15 and 
for in-line tu 0.08, so that Equation (11) can be 
rewritten for staggered t i 

A O 12 
and for in-line tubes a 

\p 0. 32N 13 
Hence cach tube row gives a pressure drop of approxi 
mately 0.72 velocitv heads for staggered arrangements, and 
0.32 velocity heads for in-line arrangements, with V,,... 


used in calculating the velocity head. 

In the case of a single 
should be more than five tube diameters apart, the pres 
wild be similar to that of a number of rec 


parallel. The sure drop to the 


row of tubes, or if the tube row 


ure drop w 


tangular nozzles in p pr 
point of minimum clearance would be | velocity head 
is later discussion of nozzles will show), followed by 
1 partial pressure recovery behind the tubes. The total 
unrecovered drop would be given by Equation 24). How 
ever, actual tube arrangements seldom use tube rows 


rows ther 


more than two pipe diameters apart and the 
having less 


the second row 


fore interact upon each other, 
drop than might be expected because the fluid still 
retains some of the high kinetic energy gained in the first 


It has been shown” that the pressure drop across the first 
row is the same for either in-line or stagzcred arrangements 
However, in-line arrangements with close tube row spac- 
ing decrease the apparent pressure drop per row, while 


with irrangements, close spacing may 


some staggered 
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werv behind the tubes and thus increase 
ie drop 


the apparent pressu 
available for baffled exchangers. The pres- 


Few data are 


ure drop across the baffles depends on the tube arrange- 
ment. Leakage between tubes and baffles mav decrease 
the actual pressure drop to as little as one-tenth that cal- 
culated from |] quations 10) to (13)."% With tightly 
fitted baffles, the pressure drop around the baffle may 
wdinarily be taken as 2 velocity heads based on the free 


ca around the haf see Ref. 4, p. $28). 


flow ar 
BEDS OF GRANULAR SOLIDS 

As in the case of tube banks, the pressure drop through 
1 bed of granular solids may be expressed as a vanation 
ot Equati n if the values of the terms are properly 
hosen Sce also Max Leva, p. 115 this issue.) For this 


purpose we use a new Reynolds number Ny, = D,V p/p 
where D, is particle diameter and V is the superficial 
fluid velocity over the gross cross sectional area of the 
bed. Then using the proper valucs of f, from Fig 4”: 


FP = Ap = (4fL/D,) (oV®/2g. 14) 
ip. = Ap/(pV?/2¢-) = D 15) 
Vig. 4 gives average values of f, for particle shapes and pack- 


ing commonly encountered in practice Actually, particle 


size and degree of packing do affect f, and more accu- 
rate data are available if needed 

Equation (15) can be simplified to 

Ap, = 60 (LD, 16 


if an average value of 15.0 is taken for f,. This holds to 
better than + 50 percent for average packing and values of 
Na. D,V p/s of more than 80. This equation shows 
that for cach layer of particles, a pressure drop of 60 super- 
ficial velocity heads results, which indicates that the actual 
minimum cross-sectional area available for flow is of the 
order of 1 (60)! or 13 percent of the over-all cross-section 
of the bed. Since analysis shows percentages of 9 and 21 
for the minimum flow cross-section in beds packed with 
uniform spheres in triangular and rectangular arrange- 
ment respectively, it appears that the drop through cach 
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5 
x 
E 
det ur 
Tay 
Lae 
mie 


layer can be visualized as about | velocity head based on 
the actual minimum flow between particles 
EXPANSIONS AN ONE RACTIONS 
briction xcs for abrupt expansion or contraction arc 
independent of the Rev s number and depend on the 
ratio of areas of th naller to the larger flow passage 
From « momentum balance the friction loss for an abrupt 
expansion Xp mi locitv heads m 
the sinalk t n oss-section | 
is th ito of the smaller (upstream) to the 
lownst tion. It is evident that for 
ion into a large chamber (2 approximately 0 
the f thon | locity head However, the 
to \pansion cro trom 
B t by n ressu the 
alg 1 of the difference between downstream and 
t city i md the fri m lo Since th 
frict will be than | ve:ocitv head for finit 
th essure » will b egative, which 
that eco is obt ved 
With brupt let Xp 1 tu nstant ire 
necd Here friction lo g ib 
in which 2 is again the ratio of the smeller flow arca ( now 
downstream) to the larg ipstream), and | th 
number of velocity heads in the small mo ton. Th 
const K K th; 
t wit nict and it yartiall 
downst 1} stant fi this fact. 1 f 
abr mict hamb t thon 
] locity h tl han n kArnct n 
th tota ] t in 
abrupt inlet fron ill hamber, th vill be | 
DIFFEREN \l ith 
Il t t wlude tl tot tub 
\ i > 
Pitot Tube—Alth the pitot tube mea form 
t hy ting of th lifferen xwtween 
the ft tut locity hea upp! to th 
t tul tl tat th fath 
t tl n f th t \T h 
ne t t Id t Sin t ire 
th t t ft if tl ist t 
ituat ud not tl as th t! 
met ther tl ition of to local vel ‘ 
must mn i tra th ) rust be mad 
Th it vt na pitot 
nl 
V3 1a 
wh the d larg fh t ¢ tantiall muty 
for the standard tot. | long 
bend tvpe, experimental data ite ¢ 0.85.5, since the 
static tub Is th tat irc minus a thon 
effect d ndent n the k t «rg f the fluid In 
th equation Ap t! lifferential reading obtained 
Rewrit t \ A tv heads 
2 ( 
For t! pit t tube th im) head 
indicate 1. while for the double long-bend tvpe, it is 
10 


1/( 0.855 1.37, showing that the suction effect men 
velocity head. 

Nozzles, 
ill operate on the same principles and, in fact, all employ 
the same equations when the experimental coefhcient C 
The differential head Ap, between an 
upstream pressure tap and the point of smallest flow cross 


tioned is 0.37 


Nozzles and Venturis ventuns and onhces 


is properly chosen 


section (throat in nozzles or venturis, and vena contracta 
in orifice s related to the average fluid velocity at the 
throat or orifice by the expr i 

C wa l a 21 
where 2 us the ratio of throat wifice areca to pipe area 
and ¢ i discha coefhcient. The equation is identical 
to that for the tot tube except tor the mtroduction of 
the velocity-ot-a p mich tion (1 ten 

where Ap, os the fierential mm velocity heads based on 
the throat wifice areca sed im terms of pipe 
vel ‘ d, the equation 1s 

Ap. = a) | 

Such meters operate DN mverting pressure cnergs to 
velocity energy by reason of acceleration. The differential 
measures the increase in velocity head from pipe to throat 
lus anv friction | luring the acceleration. In venturis 
ind nozzles the wfhcient C is 0.98-0.99 for pipe Revnolds 
numbers above 10,000. Therefore, Equation (22) indi 


ites that the differential head for throat areas small com 


ired with the pip ubstantially | throat locity head 


his differential is greater than 1 throat velocity head by 
mly 2 to 4 percent, due to fnetion losses bor larger 
throat areas the differential is reduced by | pipe or approach 
wity head a wided by means of the term (1—2° 
Oritice What has been said about nozzles and ven 
turis appli qually to sharp-edged orifice meters except 
that a different value of C must be used in Equations 21), 
22) and (23) when V is the velocitv based on orifice 
irea Although C varies with the ratio of orifice to pipe 
diameter. for pipe Revnolds numbers greater than 10,000 
ind t t c to hamet ] than 0.8, the 
cficient C will be substantially 0.61 for vena contracta 
tups Since the vena ntracta is the pomt of greatest 
tream ntraction, and hen f greatest fluid velocity, 
ther coefficient tb d for pipe flange tap 
The orit mpl 1 lower discharge ficient than 
th ntur n not becau t ] efhcient 
levice a nerall upposed, but becau the fAuid 
t wn mtracts to an arca | than that of the orifice at 
th ntracta t le an it ilculations 
he t t ar 1 t ly t nim flow area. but 
th s! leed fi t! itial resents the 
‘Ba nce n t i t tl ipstream tap and at 
the vena contracta, whereas the juation assumes that 
th minum arca that of the orf Vherefore C 
must m morate tw fact one to allow for friction 
] th th t mpensate for stream contrac 
t t the quation u 1 vena ntracta arca, C w mld 
be 0.99 practically th me as the nozzk spond- 
ing to a fnction lo f about 2 p nt of the differential 
head. Sin th ’ mtracta area is not used in the 
quation, but ibout 62 t of th fice area, the 
effecti rest worn techy 0.99 0.62 
r 0.6) \n fice therefore behaves like a nozzle with 
i th t area 62 nt that of the orifice 
When the locitv-of-approach correction negligible, 
ie.. f rifice ¢ ipe diameter ratios of less than 0.3, 
the differential head for na ntracta taps is approxi 
mately 1 itv head based on the vena contracta area, 
or 2.7 velocity heads based on the orifice area 
Mav 1949—Cuemicat ENcINEERING 


Not all of the pressure drop occurnng m a nozzle ot 
orifice is lost, a substantial part being recovered within a 
distance of four pipe diameters downstream. ‘The unre 
covered pressure drop, which corzesponds to the differen 
tial for a nozzle or orifice with pipe taps, can be calculated 
from a momentum balance and is closely approximated as 
a number of pipe velocits heads by 


a 4 
« 
where C is 0.99 for a nozzle and 0.61 for an onhec and 2 
b.quation 
drop 


is the ratio of nozzle or orifice areca to pipe area 
24 show that the werall 
will be the same for a nozzle and an orifice 
came differential. that is, for a nozzle diameter 62 percent 
of that of the onhice 
Example +—Air at substantially atmospheric pressure 
ind 20 deg. flowing through a 20-n. diameter 
duct. When measured with a 10<an diameter standar 
sharp-edged orifice using vena contracta taps, the differ 
ential pressure ts 3.5 in. of water. What is the flow rate? 
By Equation (22 _ the orifice differential in velocity h id 
based on orifice area is (1—27) where 2 1s 10/20)* and 
C can be taken as 0.61. The differential is then I—0.25 


0.61 2 52 orifice velocity heads. Therefore the velocity 


red pr SSUTTC 


having the 


head based on the orifice area is 3.5/2.52 

water. Using Fig. 1, the velocity based on the onfice area 
is 78.4 ft./sec. Since the onfice area is (%/4 10/12 
0.545 sq. ft., air flow is 0.545 7S.4 6) 2,560 ctn 


ESEIMATING WITHOUT DATA 

if the method of visualizing flow pa 
here, and the concept 
of velocity head 


within 


Through the use 
terns and mechanisms discussed 
pressure drop and friction loss in term 
it is often pos bk ssure drop estimate 

rimental data are at 


to make prec 


50 percent ch when no cxpe 
hand. By visuahzing the type ot turbulent flow pattern 
that 1 apt to sonable estimate im be reached 
b inalwzing how | ll take pla ind by estimating 
th nuinbe t locity heads that vill lost Iw 
xamples will help to mas these cstimating methods clear 
\ 90 | formed by welding together tw equal 
it ting id It ted that the fluid will 
its imitial kinct nergy by impact in the square bend 
1 that the energy to carry the fluid out of the bend must 
from vergy of the fluid Thus the 
friction loss vd pre lrop) would be estimated at 
locity head. ‘That th timate is reasonable is indi 
1.3 locity heads for the mare 90 
ved fitting listed in Table Hl. Expansion ind 
it \ fitting mint largely tor 
\ flow distributo msists of a plat taining a Sharp 
rif of diamet D.. Flnid passin through th 
m ping n a backing plate parallel to the first 
ate and arated from it bv a distan then flow 
ially outward between the plat If the onh late 
thin compared to the hole diameter. a vena itracta 
\ « formed a with a harp-edged orifice, provided the 
vacking plate is not so lose as to prevent full contraction 
npimement tanc pla tirst glan t might 
n difficult to estimate the pressure dr yp to wh an 
rangement, but the analy siven below predict th 
it within 10 percent as was shown later bv actnal 
test data covering a wide range ot conditions and d 
MNCTISIONS 
a it would be expected that ubstantially all of 
the kinetic energy repr ented by the velocity head cor 
yonding to the vena contracta area would be lost by 
mpingement on th hacking plate. ind that this 1 
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1 velocity head based on the vena contracta, 
or 2.7 velocity heads based on the orifice area (see orifices, 
above). Additional velocity energy lor radial flow after 
umpingement must then be developed by conversion of 
part of the fluid’s pressure energy. Since radial flow will 
take place through the cylindrical arca xxD, between the 
plates at the onfice, then the additional velocity energy 
will correspond to 1 velocity head based on this area. And 
since the radial expansion from the orifice is relatively 
this kinetic energy will be largely dissipated as 
heat by turbulence. Therefore the over ill drop through 
the orifice and into the space between the plates will be 
the sum of the velocity heads corresponding to the vena 


contracta (or 2.7 velocity corresponding to the 


would be 


abrupt 


heads 


onfice area), and the circular area axD,. Based 
m the orifice area the drop m velocity heads will be 


Apr 27 + 27 + (D, Az 
In these examples the flow pattern and mechanism have 
possibly beon versumphifed to facilitate the pressure drop 
timate. For example, in the case of the flow distributor 
there mav be some kinetic cnergy recovery following impact 
fluid flows 


some contraction as the 
two effects 


and there must be 
radially away from the However, the 
tend to offset cach other so tar as their influence on total 
pressure drop 1s concerned, Furthermore, if the plate space 
x should be small compared to the orifice diameter, the con 
traction of the jet may not be completed before impinge 
ment, but any error here would be but a small portion of the 
the close correspondence between 
in part to com 


werall pressure drop 
estimate and experunent 
pensating errors so it is well to make due allowance with 
factors im estimates of this character Their mag 
nitude. will vary depending on the type of problem, but 
in idea of this magnitude can be obtansed by considering 


the possible extrem« flow patterns 


may be die 


ifcety 
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Type of Flow urve Woter Rote Lb 
Be Horizontal stronfied Al 650 
2065 dope A2 2,275 
Rie \ 
Rg x woter strattied \ 4 4 
portom layer, 42 \ ennule 
x \ 25 pipe 2 
A 
water os annular layer | 
\ 
+ — 4 ~ ~ | 
7 
; 
> | 
N 
at 
0 
Por amete x upert Reynolds Number (gas prase o 
Fig. 1—Generalized curves for determining parameter 9 and Fig. 2—Friction factors for two-phase flow of water and air, 
fraction RK trom two-phase flow modulus X based on “superficial” Reynolds number 
ow of Gas-Liquid Mixtures 
Much more complex than single-phase flow, 
gas-liquid flow has not yet yielded readily usable data 
O. P. BERGELIN, Associate Professor of Chemical Engineering, University of Delaware, Newark, Del. 
D the 1 t isiderabl t ng ga reactant ts. In these 
i f 
+) }, 
fl 
t 
t between ' 
t t cl 1a 
liquid 
{ it t t t | t i | the 
is used tor \ t t n fl t nd fl t nd at 
tubes w t gas | ol In r to th ble 
I'wo f flow. let u ih ntal pipe running full 
th ( ! f ga Ihe t f flow which su cly ’ 
tered d ition hon l 1. Bubble flow in which cparate | bbl f gas move 
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along the top of the pipe at approximately the same 
velocity as the liquid 

2. Stratified flow in which the liquid flows along the 
bottom of the pipe and the gas flows above, over a smooth 
interface. 

3. Wave flow. which is similar to seratified flow except 
that the gas moves at a higher velocity and the inter- 
face is disturbed by waves. 

4. Slugging flow in which the level of the interface 
rises and falls, and frothy slugs pas periodically along 
the pipe at a much greater velocity than the average 
liquid velocity. 

5. Annular flow in which the liquid flows in a film 
around the pipe wall and the gas flows at high velocity 


through the central core 

The transition from one tvpe to another not abrupt 
This is true particularly for the transition from slugging to 
annular flow where, as the gas velocity increases, the slugs 
increase in frequency and decrease in intensity, the liquid 
film creeps up the sides of the pipe, and finally a thin film 
reaches t top. As the gas velocity is further increased 


the liquid film thickens at the top of the pipe and a mor 
uniform annulus is formed. A certam amount of spray o1 


entramment im the ga tream throughout th 
regions of ng and annular flow, but no data ar 
wailable on t portion of liquid so carried 

For the e of rent flow in vertical tubes, bubb! 
lugging, and annu flow during upward motion 
but onl rin mal am flow occur during downward 
flow. When coun nt flow 

b wt le in a horizontal tub 
ind annular flow onl ble at low gas velocities in a 

rtical tube. ¢ it irrent flow governed by the avail 
ible hivd it and must take place under this rather 


rigid limitation. Few data are available for countercurrent 


flow and no correlations have been proposed 


MPTHODS OF CORRELATION 


With such \ t f tvpes of flow it is smal vonde 
that n neral method has been devised for determining 
transition nts or friction lossé Moreover, since cach 
tvp f flow invol more than twice as many variables 


ire required to describe single-phase flow, anv correla 


tion might expected to be ¢ mmplex. There has indees 
been only one general correlation proposed for determining 
lrop during co-current two-phase flow. This 

lation, p nted by Martinelli and co-workers", i 


Cc \ 
dD nA t 
( } ae fr 
" r hb. mas } or ft. 
{ 
R Fr ¢ filled with one phase, dimensionless, 
r 
= M ra w 
X Two phas . lulus 
Fluid d a. ft 
Function of used in calculating two-phase pressure drop 
SuBSCRIPTS 

G = Gas phase flowing alone 
I Liquid phase ving alone 
TP Tw © flow 
ag Turbulent flow 


* When used touether, eg. (rt), the first subscript refers to 


Table I-Exponents and Constants for Various ‘Types of Flow 


Liquid Liquid Liquid Liquid 
Turbulent Viscous Turbulent Viscous 
Gas Turbulent Gas Turbulent Gas Viscous Gas Viscous 

Quanuty tt (vt. te (ve) 

n 02 10 02 10 

m o2 02 10 10 
Ci 16 0 16 
Ce 0 0.040" 16 16 
Nine 2.000 <1,000 > 2,000 <1,000 
N melt 2.000 2,000 <1,000 <1,000 


* bor smooth pipes 


based upon the assumption that: (1) The pressure drop 
for the gas phase, the liquid phase, and the two phases ate 
all equal during two-phase flow. (2) The gas volume plus 


liquid volume at any instant must equal the volume of 


heir equations were ¢ mplex algebraically and so were 
simplified by the intr duction of the parameters and X. 


vhich are defined by Equations 1) and (2) 


Here (AP AL) is the pressure gradient during two-phase 
flow, (AP Al is the pressurc vent during lquid- 
phase flow and (AP Al the pressure gradient during 
gas-phase flow Phe assumption was mad that all un- 

asic equation are functions of X and so the 


knowns im the 
t n expressed as a function of X alone The 

instants for use in Eq. (2) are given in the accompanying 
table 

lor a given set of flow conditions, X was ¢ culated and 
the corresponding @ Was determined by experiment. From 
this the generalized plot of X vs. @ given in Fig. 1 was 
then prepared. Fig 1 also carries experimentally deter- 
mined parameters R ind R, which are the fractions of 
the tube occupied by ca h pha ce. These factors also are 

med to be functions of X alone 

Procedure for using this correlation is as follows:* 

1 Calculate a fictitious Reynolds namber for ¢ ich phase 
by nsidering it to be flowing alone in the pipe. From 


lable I determine the arbitrarily dk fined type of flow from 
these Revnolds numbers. For example if the liquid 
Revnolds number N is less than 1,000 and the gas 
Revnolds number N is greater than 2,000, the flow 1s 
lassed as “vt"—that is, liquid viscous, gas turbulent 

2. Knowing the type of flow, sclect the corresponding 
values of n. m, C, and Cz from the table. 
> Caleulate X using thes ilues in Eq. (2), noting that 
AP/AL) is the calculated pressure gt idient which 
would occur if the pipe were full of the gas or liquid alone 
In effect, the pressure gr idient is calenlated for the liquid 
jlone. then for the gas alone, and finally the two gr idients 


ire 1 to determin 
4. From Fig. 1 obtain the value of # corresp nding to 


the calculated X and the type of flow (vt under considera 


he «-X correlation ts based on data for the flow of mixtures 
containing air as the Is an ater, benzene, and v 1 hydro- 
rt us the liquids Glass capillary tubes, 1.017 in glass 
0.622 in. galvanized iron pipe were used. The authors 

ntal data fa ithin a range of +40 percent of the final 

: eurve t the experimental data of Jenkins for 

t flow in. cop} tube also fall within this range, 

1 b sidered the eneral accuracy of the correlation 

yr nt flow. For stratified flow in horizontal 

corre predicts pressure drops up to 100 per ent 
available experimental results Stratified flow, however, 


in commercial pract 
conservative side Admittedly, some factors are not 
covered by the correlation Interfacial hness is not directly 
included, although its possible effect been recornized, and 
recent work at the University of Delaware has indicated that 
this factor appreciably increases the turbulence and therefore the 
pressure drop in the as phase Additional data are needed to 
identify and include factors which will improve the correlation. 
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tion. Use the ¢, set of curves when it is desired to use 
AP Al in the denominator of Ey. (1 ind use the 
%, sct when (AP Al is to be used 

5. Calculate the two-phase pressure drop by substituting 
the value for and the 


appropnate single-phase pressure 


drop in Eq. (1 


IWO- PHASE 


FLOW APPLICATIONS 


Gas Lifts—Vor the case of 
Babson,’ Gosline® and Sh 
aspects, and ai 
No general co 


gas hits there are articles by 
covermg some of the practical 
1 excellent theoretical analysis by Hershey. 


relation is presented but isothermal eff 


Clencics are reported in the range of 20 to 3 per cent and 
6. The fraction of the pipe volume filled by each Phase general rules are given for cduct pe submergence 
can read directly from the R cu at the Flashing Liguids—When a saturated liquid flows 
calculated value of X ; through a pipeline, a portion of the gid flashes into 
While the #X correlat on is the best availabk method vapor as the pressure decreases. By ng the continuity 
ssure drop. it does not nermi? 
tor calculating ga liquid pressure di PH does not permit equation with the general energy equation 
direct comparison with single phase data nor does it indi 
ite the limits for st itihed, wave imnular flow. In I Db [ ( )( Pp ) at ] 3 
der to illustrate ne of these pomts, data for the flow 2 t 
the equation may be evaluated numerically if. as an 
for WoO | 1 \ lds 
tact ot in Fig. 2. The » ta md Re nold ipproximation, the process is assumed to take place at 
num the sense that they are calcu } 
- stant enthalpy and the enthalpy of the ent: ing liquic 
ate Mase as though = Sone used throughout the calculations. Inc rements of pressur 
fFect of th phase WH as 
le E ire taken and the average specific volume and the difference 
~ le al m specific volume for the increment are obtained. An 
vot t nts the o 
pepe =“ se it represents the flow of based on the data of Bottomh and Benjamin and Milles 
1A? The increment of length for the increment of pressure can 
te Samuly OF curves lying and then be calculated for a given pipe diameter and the sum 
reasing amount Water flowing as Lay 
lereasing amoun wan ving = Hong the mation of these increments is the k ngtn of pipe for a given 
of a he ital brass pipe. | tion factors merease we 
aio 
with i cd water rate at ar Revnolds num}! 
+h wold Boiling Liquids—Davidson et a) have presented data 
region of viscous flow ctor ling } 
upwar t ust ner for vmmetric 
Rev = boiler tubes and Martinelli and Nelson™ have ipplied the 
chant t superficial gas vnok cro ut 
SUperncial ga peasy f abou correlation to the dat \ method for determining th« 
4 ) me t uicnt and tl tricty 
fort pressure drop for oil-vapor muxtures flowing through fur 
ctor rises s] ly during ransition regio n th 
Ouring the tran hace coils is presented by Dittus and Hildebrand." In the 
turbuient region ¢ nmetion factor decr until ¢ 
es chemical industries the ise of jacketed pipe evaporators 
uperhicial Reynolds number caches 5,000 to 10,000 afte le straight pis 
vh far ‘ as a single pipe OF aS a series o 
a t+ has been found useful for < vent removal or steam striy 
Vay mon at the mtert a anal 
om ping NieAdam ct al have presented data 1 the 
zous to in the friction facter dy to roughness 
‘aporization of water and benzene flowing thr mgh si 
Soon aft ‘ nation, tl g ot 
} } jacketed pipe 
55 . Condensation—The curves ( ( ind ¢ t big 
“ 7 . have been used by Carpenter* is the basi for calculating 
Between Bl and RB? nother family of ) it hich o 
re ire ai Mmpanving nigh ga ,CIOCITV dt 
‘ per ty vat t ad 
ndensation in Ic t The method sug ip 
In clusion, there is need for exp data 
' nixt ther than a ind wat It ns unlikely ti 
\ in ronera ition in b il type £ 
R | flow. How there activity in ith indust 
: ul University resea h in this fie ind in the next f 
R wid ibk cw nit mou ta 
\ 
vhich may result in ibl itions f me, if not 
( it flow fa 
4 (1939): 96. N 1939). 96. No 0 (1939 
t t M W Miller, J. Tra ASME. 64, ¢ 
W I N Ea Coa i Eng and , 
Dat 53. 65 119 
4 Car r. PhD 17 University of Delaware (194 
D Har P Humy ©. GR... Marksor 
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“4 
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194 
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Fig. |—Shear diagrams for Newtonian and Fig. 2—Shear diagram for a thixotropic Fig. 3—Shear diagram of Bingham plastic 


non-Newtonian suspensions, several types. suspension showing “hysteresis loop.” 


flow in a cylindrical pipe. 


Increasing 
| dia. _-Viscous flow 
pipe dia ~/ & 1 _ Transition point 
o a Turbulent = 
flow Turbulent flow 
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@ pipe length @ 
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hig. 4—Shear diagram of thixotropic sus- Fig. 5—Bingham plastic in cylindrical pipe ‘Fig. 6—Calibration curve for a viscometer 


pension affected by pipe dimensions. 


shows branches in turbulent region. 


of the Stormer type. 


Flow of Non-Newtonian Suspensions 


Solid-liquid suspensions, many of them important 


in chemical engineering, do not follow the simple laws of flow 


GEORGE E. ALVES, Engineering Research Laboratory, Engineering Department 


E. |. du Pont de Nemours & Co., Wilmington, Del. 


blow of solid-iquid suspensions in pipelines is a very 
mportint fie ld of chemical enginecnng fluid flow. Some 
examples are water suspensions or slurries of sand, paper 
mulp, sewa ludge, coating clays, and drilling muds. 
Som t the p ns met m= the transportation of 
ispensions are sizing of pipelines, predicting the pressure 
drop due to friction, and selection of pumps. The usual 
methods available for the solution of the above problems 
for the flow of simp! Newtoman fluids such as water 
ou, and au do not apply to non Newtonian su pension 
because th cosity of 4 non-Newtonian suspension is not 
mstant but is a function of pipe size, solids content, and 
clocit Thus, special methods and experimental data are 
requ 1 to sol the abov« pl iblems. Much progress has 


been made during the past 10 vears m studving the behav 
ior of non-Newtonian suspensions 


Suspensions or slurries of solids in liquids are classified 
iwccording to the general tvpe of functional dependence of 
the shear stress on the rate of shear; that is, a rding te 
the general tvpe of shear diagram. ‘The shear diagram 1s a 
plot of the rate of shear vs. the shear stress. There are two 


main classifications: (a) Newtonian and (b) non-Newton 


ian. 

1) Newtonian or simple suspensions are character 
ized by a shear diagram given as Curve (A), Fig. 1. The 
curve 1s a straight lime commencing at the origin; that is. 
the rate of shear is directly proportional to the shear stro 


1949 


The inverse slope of the line is the viscosity w, a constant 
The term g, is a conversion factor used so that the units 
may be consistent with practice The definition of a 
Newtonian suspension, expressed mathematically, is 


il 


Weltmann” has shown experimentally that several oils 
behaving as Newtonian fluids at low shear stresses exhibit 
non-Newtonian behavior above a limiting shear stress 

b) Non-Newtonian suspensions in viscous flow have 
i variable viscosity, dependent upon the rate of shear and, 
in some cases, upon the duration or period of shear. These 
suspensions are subdivided into five general types | 
Bingham plastic; (2) pseudoplasti 3) dilatant; (4) 
thixotropic; and (5) rheopectic 

1. Bingham plastics have a shear diagram as shown in 
Curve (B), Fig. 1. The curve consists of a straight line 
with a positive intercept on the shear stress axis. This 
intercept is called the “yield stress” +,. The inverse slope 
of the curve is the “coefficient of rigidity” 7. In practice, 
where the shear diagram is obtained from pipe-line data 
or from some types of rotational viscometers, the lower por 
tion of the curve bends toward the rate-of-shear axis as 
shown in Fig. 3. Curve (B), Fig. 1, is based on point 
values, whereas Fig. 3 is based on the values integrated 
vcross the pipe diameter. Some examples of Bingham 
plastics are sewage sludge’ and grain suspensions in water 
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é Pseudoplastics have a shear diagram similar to 
Curve (C), Fig. 1. The curve commences at the origin 
and approaches a straight line at high shear stresses. The 
apparent viscosity decreases with increasing shear stress 
The inverse slope of the straight line is called the limiting 
viscosity at imfimite shear po. An explanation of pseudo 
slasticity has been given by Green and Weltmann’. Some 
fine water slurnes are pseudoplast 

3. Dilatant pon is i i mar as 
indicated by Curve (D), Fig. 1. The apparent viscosity 

: hear stress. A the tor dilatancy 


increases with increa 


was advanced by Reyn Some examples of dilatant 

SUSPCTISIONS a tarch su pensions in water, mica suspen 
ions im wat quicksan ind beach sand 

Jl t t the 

break 1 of which i function of time as well a t the 

rate of The structure can rebum tsclt, if not pre 

nt f 1 dom by externally applied fo There 

t ind ti thixotrop 

Fig. 2 trates the tvp f [ gram for a 

thinxot pic n n tained with a rotational viscom- 


ct I ABCD lled the ) nsistency 


CDA t low The area 
y nt n tion of nt of thix 
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t * Sor f 
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t Th n wat 
I 1 bein hvthmically shaken tapp d 
\ 1a ircnt t 
‘plana 
t n S Xam f theop t 
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P 
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B t The « ition of the 
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| t n the I il 
t na i 
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\ | 3 1 b 
obt a 1] 1 
i ] 
wit ra blow to f the su 
n tl t The ure d >a th 


NOMENCLATURE 


Db = Inside diameter of tube or pipe, ft 
f = Fanning friction factor, dimensionless 
= Conversion factor, 32.17 (Ib tt Ib. force 
L = Length of tube or pipe, ft 
N ke Reynolds number defined in text, dimensionless 
n Rotational speed of Stormer viscometer, rpm. 
Ay = Pressure drop, lb. force /sq. ft 
Rate of flow, cu. ft./sec 
r \ radius, ft 
Velocity, ft. / sec 
\, = Velocity at radius r, ft./ sec 
il, = Rate of shear, |. sec 
Stormer viscometer actuating weight, grams. 
Coetheent of maidity, I ec. ft 
“ Absolute viscosity sec. 
Apparent or effective viscosity, Ib./ (sec. ft 
Turbulent viscosity, Ib. (sec. ft 
Apparent or limiting viscosity at infinite shear 
lt wee. ft 
Density it i. it 
Density of suspensior I u. ft 
r shear stress force ft 
Ts Yield stress, Il sq. ft 
Te s r stress at pipe w b 
pipe lf rious rat f flow. Several known 
) n cr to determine the ile-up fa 
t fan in t etermine if thixot exist If 
the n hixot \ cefcrable 
\ down 
) 
method shown in Fig. 3 is used for convenience in 


btaining the yicld stress, coefficient of rigidity, and ppar- 


ent vi t \ sing rve is obtained f ill pipe sizes 
nless the pension is thixot c-up factor 
xists. If t n is thixotroy 1 sin 
tuned 1 a scale-up fact nust be used 
1 plant-sizc hig. 4 shows the shea 
net length mav b n 
\ data 
1OW | >, in 1 the lid portion resent 
fl I dotted t it flow tion will b 
discusse 1 later In th n th u ma 1 
wit lit ling the yension is not 
t | . ving the flow rate, pipe 
nd n m p for a plant 
ic, t t ! bta 1 by a iple ind 
f 


ig ft Dp lin nete 
ta as Fig. 5 ible to pseudoplastic s 
It } that 
¢ 1} ed f th 
Revn below ?.] +h, 
r Newtonian ] Is n 
} f 
Vo. 5 
In t t ot not har te be 


Frow 

neral, non-Newt n ispensions behave in 
the turbulent flow region as Newtonian fluids. That is 
the ap nt ty 1 nstant for a non-Newtonian sus- 


we ram for the turbulent flow of a Bing 
ham plastic is shown by the dotted branching portion in 


, J The lower solid part of the cu is for viscous 
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> it 
\ mathematical th pscudoplast 1s flow 
t } Note that | 
| 


flow as already mentioned.) The branch point occurs at 
lower values of the shear stress as the pipe diameter 
From a comparison of Fig. 5 and Curve (D), 
Fig. 1, it is evident that difficulty may be experienced im 
distinguishing dilatancy from turbulent flow of slightly 


plastic or pseudoplastic suspensions. 

the apparent vis 
cosity of a suspension in turbulent flow, determined from 
the usual friction factor vs. Reynolds number plot (sec 


tests on vanou 


Fig. 6, p. S11, Perry is constant for all rates of shear or 
flow rate The apparent viscosity of a suspension in turbu 
lent flow has been called “turbulent viscosity 

Caldw ind Babbitt 1 vt that from their tests of 


wage suspensions acting as Bingham plastics, 
n factor vs. Reynolds number plot can be 
led that the viscosity of the dispersion medium 


usec pi 1icd 
and the density of the slurry are used in the Reynold 
numb Ihev found the pressure dr p to be independent 
of vi tre ind coefhcient of rigidity. Wilhelm, 
Wroughton. and Loeffel® obtained apparent viscositi 
greater than the tv of water for the cement roch 
water suspensions they studied. Binder and Busher® pre 
ented data on 1in-water suspensions behaving as Bing 
ham plast the apparent vi ities were greater than the 
\ itv of the « ion medium. The difference in all 
f tl tests is probably due to concentration or particle 
i7 th. In ne unpublished work on lime-watetr 
ind tit me dion vat ines of high concentration 
which loplast tl turbulent viscosities’ 
were 3 rat stant for all rates of shear and wer 
f na t cral fold as great as the viscosity of 
the non ». Winding, Baumann, and Kran- 
ich™ ted an interesting discussion of the \ sities 
f GRS lat which are udoplast In t lent 
Ao ] tion of pressure drop was obtained by 
using tl “lpmiting viscosit it infinite ‘she in the 
mputation of the Reynolds number 
| method } 1 to determine the 
turbulent From values of ApD/4L and the 
yondin ln f Sq/xI% for the turbulent flow part 
f the curve in Fig. 5, the friction factor can be « mputed 
from the I tation 
( | ) 
The Revnolds num! ‘responding to the friction factor 
determined f bquation 6) is obtained from the turbu 
lent fl f the friction factor vs. Reynolds number 
plot. ‘I turbulent \ sity” u- is then computed from 
the R bet 
\ ri 
! tormin », or in sizing pipelin 
for turb t flow, the “turbulent viscosity” rmined 
from t! \ meter data and the density of the 
n the Reynolds number, and the 
friction factor tained from the usual friction factor 
R n Ti for turbulent flow. If tests can 
not be m ft uspension in turbulent flow, an approx 
sition for t turbulent viscosity’ in be made by 
ig tl ff it of litv for Bingham plasti r the 
nitit ty at infinite shear for pseudoplastics The 
) mputed in this manner will probably 
b t hin 0 cn 
\\ } that th vicld valu nparent 
viscosity, thixotropic properties, and other desired theo- 
] ly t n be obtained from the shear diagram 


of the suspension. The rate of shear and shear stress are 
the only variables to be measured in order to obtain the 
shear diagram and are determined by a viscometer 


The rv tubes or small pipes as viscom 
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eters has already been discussed. In addition, rotational 
viscometers are widely used These are composed of two 
concentric cylinders, with one of the cylinders capable of 
bemg rotated. The suspension under test is between the 
two evlinders. ‘The torque on the inner cylinder is mea- 
sured for various rates of rotation of the rotating cylinder 
and from these measurements a shear diagram can be 
prepared. Rotational viscometers are suitable for evalu- 
iting flow properties of suspensions im which the solids 
do not settle rapidly, as the particles also tend to be thrown 
from the inner cvlinder due to centrifugal force. 

iditional discussion of the theory and methods of 
analvsis are bevond the intent of this article and reference 
should be made to the literature “ Notes by the 
wuthor covering the theory, measurement, and methods of 
analvsis of the non-Newtonian flow of suspensions in pipes 
will be part of a book on special topics im fluid mechanics 
to be published by the University ot Delaware 
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*There are several types of rotational viscometers The 
viscometer (Eimer and Amend) employs an outer 
tor 


a variable speed driv electric 
inner evlinder or “hoh" fe meneured 
by a torsion wire attached to the 
¢ the best to study non-Newtontan 
Interchemical rotational viscometer 
similar in principle but {ts rotatior al 


sp rance 1 considerably reater A recorder has been de- 
vel for this viscometer that automatte allw reeorde torque 
for vario rotational speed The Brookfield “Synchro-Lectric” 
viscometer (Brookfield Encineering Laboratories) is 0 of the 
in t rotational viscometer Tt cor ts of a cylinder or 

nindle” rotated by a variable speed otor: the 
outer evlinder ts merely a larre beaker spindle 
is measured for var needs bY a The cali- 
hratio iven direct! n pois howe viscosity 
of a Newtontan fluid for the : speed and scale reading. This 
instrument, thouch not as flexible as the MacMicharl viscometer 
provides a rapid means of determining the pr nee and extent 
of the vari rheolocical properties The Stormer viscometer 
(Arthur H. Thor Co.) has an inner cylinder that rotates within 
» etationary cup by the action of a fall weicht. Tr rotational 


peed is determined by measuring the required for a definite 
number of revolutions of the Inner ¢1 er. The torque ts deter- 
d from the weieht and radius of the pulley This instrument 
uitable for the study of thixotropy 

convententiy used for deter- 

e of a friction factor 
umber curve for the instrument.’ The curve for 
obtained by using a Newtontan fluid such as 


or oll The type of curve obtained ts shown tn 
The correlatir factors W/on*? and a modified Reynolds 
number ? are not dimensionless numbers. F measure- 


ion, such 
the “turbulent 


ment of the torque and rotational speed for the 
that W is in the turbulent recion (see Fic. 6) 
viscosity” can be obtained from the value of the modified Reynolds 
number corresponding to the value of y/on? otained The 
viscosity « in this case is the “turbulent viscosity’« 
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Several methods of handling solids in a fluidized condition are lifts, and constant-head and air-actuated feeders. Little air is 
shown here, including the new Airslide conveyor, solids air- required compared with that used in pneumatic conveying. 
° . . 
Gas-Solids Fluidizing for Transport 
Suitable mathematical treatment of fluidized transport 
systems is still unattained; meanwhile, design is based on experience 
ALFRED M. SADLER, Research Engineer, Fuller Co., Catasauqua, Pa. 
t t it ‘ling t th wg i ited t tw ight 
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t t t t is and d 
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¢ “ansfont 
4 
Air feeder 


introduction. In vacuum systems, 4 maximum negative 
gage pressure equal to about 10 in. Hg ts permissible 
whereas in a pressure system about 6 psig. is the maximum 
pressure employed. Since the pressurc, or vacuum, used 
at the point of feed has an economical top value, an in 


be compensated for 


crease m the length of line cannot 
by mereasing the amount of air, but only by a reduction 
in material capacity. It has been tound that vacuum 
systems require ibout 50 percent more powe! to convey 
a pound of material than does a pressure system 

The volume of air used, between the approximate limits 


of | and 10 cu.ft. for cach pound of material, depends 
not so much on the tvpe of material, as on the length and 
configuration of the system. The gravity, fineness and 
shape of material particles all influence the amount of 
air, and thus the power required for conveying. It has 
been found, however, that the effect of any one of these 


variables cannot be expressed im a generalized statement 
applicable to more than the one material bemg considered 
Such reason 


rely on some of the 


is these explain why it 1s undesirable to 
simplified formulas in the literature 
for air volume and velocity, or power requirement 
Physical characteristics of the material such as friability 
ind abrasiveness trequently become mayor design con 
siderations im pneumatic ystems. In some cases they are 
suitability of a Ingh velocity pneu 


matic svstem for the matenal. In order to avoid caking 


determinative of the 


or agglomeration, moisture content may also be critical 
\ tolerance of 14 percent moisture for flour, and even 
higher for certam grains, is common, whereas with clavs 


6-> percent is the normal maximum 


DENSE PHASE, SYSTEMS 


Solids Pumps—Pulverulent materials having sutabk 
if they can be fluidized, have for many vears 
been conveyed up to distances of several thousand fec 
including substantial elevations, by the Fuller-Kinyon 


i high speed screw ad 


sive Tange 


“solids pump.” In this device 
vances the material from a feed hopper through a barrel, 
compressing it by means of reduced pitch flights to form 
i dense material seal. It then discharges the material 
into the conveying line in which there 1s usually a back 
pressure at the feed end of 10-15 psi but which mav be 
is high as 40 psi. Compressed air, added to the material 
is it is delivered from the screw into the conveving line, 
produces a fluent mixture and expands in the conveying 
line causing a gas-solids flow at a velocity considerably 
less than in pneumatic conveyors of the more usual ty pc 
Such pumps have been widely used for pulverized ¢ val 
ement, rock and mineral products, and chemic ils. They 
have frequently been cited as one of the first commercial 


exampk f the use of a fluidized solids svstem. The 
usual volume of air introduced at normal operating pres 
sures is less than 0.5 cu. ft. per pound of material. With 
proper cooling of pump parts uch pumps are suitable 
for the transport f materials having temperatures up 
to about SOO deg. | vith special miterials of construc 


tion, even Ingher 

Blow Tanks——Another conveving system, suitable for 
onveving a variety of materials having widelv different 
properties, is frequently referred to as the “blow tank.” 
Such devices are a tvpe of intermittenth operating pump 
They usually perform at pressures substantially higher 
than the or the solids pumps, and 
ure capable of conveying over longer distances. Air i 
introduced into the material in a closed vessel at pressure 
sometimes as high as 100 psig., and allowed to expand 
into the line. In this svstem there is no need, as in the 
case of the solids pump, for the material to have prop 
erties which render it “fluidizable.” The gas-solids ratio 


“pneumatic systems” 
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in general lics intermediate of those in the solids pump 
and the pneumatic system. As an example of performance 
under high pressure, we may mention the conveyance 
if cement through a single pipe at a rate of 200 tons 
in hour over a distance of 7,600 ft. In a low pressure 
ystem, the fragile bead type catalyst of the Houdriflow 
process is being elevated over 200 ft. with a minimum of 
breakage 

Combination Systems—Where elevation of dry fluid 
wable materials with a minimum of horizontal transport 
is desired, a combination of dense and dilute phase fluid 
ization may be employed. Such a system has advantages 
when applied to volumetric feeding’ and in the blending 
if dry solids mixtures. ‘The accompanying sketch includes 
im illustration of this system as used for clevating pur 
poses, and for supplying a constant head volumetric screw 
teeder. Near the bottom of cach of the feed bins showa 
it the right of the sketch is the conical inlet end of 
the airlift pipe. Below this inlet, air is introduced througir 
1 porous medium to produce local fluidization, thus per 
mitting the “hydrostatic head” of the remainder of the 
naterial to produce a continuous flow of fluidized mate 
rial into the cone of the lift pype. Additional air is intro 
duced through a centrally located pipe having a slightly 
smaller diameter than the lift pipe 

his lift air enters the pipe at a low pressure, and with 
i velocity much less than an aspirator or jet would re 
quire Ihe volume used ts dependent on the capacity 
desired, and on the properties of the solid. As a pr ictical 
matter, the necessary fluidizing air shows little change 
from one material to another. The clevated material is 
delivered to a constant head box, the overflow from which 
returns to the bin. This provides a fixed head of constant 
densitv material which is partially de-acrated over the 
feed screw, and assures a remarkably uniform delivery rate 
to a reaction vessel, rotary kiln or pulverized fuel feed pipe 


FLUIDIZED TROUGH CONVEYOR 


Another tvpe of gas-solids transpert involving fluid 
ization has recently been developed to a successful com 


mercial seale by the Huron Portland Cement Co ‘hese 
convevors can handle large tonnages of pulverulent mate 
rials.* Thev are designed to operate under large heads 


of material in the open type to discharge bins and silos; 
or to convey materials through a duct in an inclosed type 
Ihe devices use a conveving surface. slightly inclined at 
3-6 deg., which consists of a low-permeability porous 
medium. Over this a fluidized or partially fluidized mass 
of material flows under the influence of gravitv. In addi 
tion to rock products and ores, a wide variety of chemical 
products can be handled 

As illustrated in the sketch, matenal in the storage 
silo at the left is delivered by open-type Airslides to one 
or more air-actuated feeders* which provide a material 
cut-off when the air supply is stopped by means of an 
idjustable gate and wicr plate. An Airslide transports 
the material to an clevator which delivers it to another 
Airshide The last conveyor keeps the material the 
feed bins at desired levels and discharges any excess into 
1 surplus storage bin. The surplus, when necessary, may 
be clevated by an airlift and returned to one or both of 
the feed bins by a third Airslide conveyor. 

\ smaller volume of air is used in this system than in 
iny of the previously described methods of transport 
With material under head, air at about 1 psig., and in 
the conveyor, air at 6-8 in. w.g., is supplied to one point 
in a continuous air chamber below the porous medium 

(Continued on page 121) 


* Made under exclusive license from the Huron Portland Cement 
Co. by the Fuller Co. under name of F-H Airslide 
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Flow in Fluidized Reaction Systems 


Although data correlations which obviate experimental work 


are not yet developed, many fluidized systems are working successfully 


GORDON KIDDOO, Consulting Chemical Engineer, New York 11, N. Y. 


fluidization of solids is commonly defined as that unit 
op n in which suitably sized sol | parti les are b mught 
ito vig § tation nilar to a boiling liquid, by the 


nb iquids and gases in that they may 
1 f ne lt inether th igh pip 
ind n n that flow m b trolled b 
fa tems. bot 
n-catalvt 
| ll if ‘ nt itt t t 
t tion ind the 
t th me ¢ proving quality and 
ff nt t transfer thereby 
n 
it ving to the iarge specific surface 
rt part which are kept relatively f ot 
+ ¢ » and von nent of larg juantit of 
from el to anoth 
] id tion bed f 
( not b letted t \ 
 D les a means of continuous!y removing a solid 
- luct of 1 tion from the r tor; an example of thi 
t icking of petroleum in 
‘ nt n | from th actor and 
P les an ex heat carrier for transferrin 
heat t oving heat f nar t Th IS ¢ il] 
m tant in high! idothern exotl uc reactions 
Th i how Pp le disadvantag wr other con 
] tions which mav render fluid ! tems ima bk 
1B f the ipid t ftom mixing which 
tok ] na flnid bed t instantan 
vhen catalyst is introd 1 into the ractor, it is not possible 
to emplov Anidized solid ’ ntercurrent operation 
xcept by usine ty m ret ; 
2. This mixing makes possible a certain amount of short 
t if lid fe 1 fre m ti niet t the ntlet ind m 
rtain instan m mean that the vessel would hav to 
be un iomically lar 


, The rapid mixing W 


withdrawing lids from the 
vithdrawn along 
ca t} mav be und bl 
$. Units must be carefull 
avoid er n of lines and 
5. Catalvst st rage hand! 
neluding cyclones and Cottr 
expen 


6. If the italvst 
entrainment from tl 
prohibitive 

The greatest use 


} 


ik 


action of an upwardly flowing gas or hquid stream. Fluid 


h occurs also means that in 


ctor me fresh catalyst 


vith the spent catalyst, and in certain 


lv designed and operated to 


upment 
ng, and recovery cquipment 


ll precipitators, is relatively 


is expensive, the inevitable loss by 
ve bed may make the operating costs 


of fli 


ization has been in catalytic 


cracking in the petroleum industry," with a present fluid 
catalytic cracking capacity of approxi nately 1,000,000 bbl. 


| 
per dav in the United States. The techniques of fluidiza 


tion have also been applied to the distillation of wood for 
re icet i? in ict act t 
wate oftcning sludg« ind the roast the 
f napht rc ft in i tl 
Carthage Hvdrocol plant now under construction §at 
Brown le. Tex. is the first example of the last named 
ipplication. Other possibl f flui ition under study 
include the destructi tillation of il and oil shal 
the gasification of il and coke, and the removal of mist 


ind dusts from gases in a bed of fluidized solids. 


Considerable experimental work has been done in the 


last few vears, and much more is now in progress. A good 
part of this will u ibtedh pub 1 in the next se : 
eral vears, and » help to define tl haracteristics of 
fluidized svstems and correlate the variables involved. As 
vet th x of th xp mental work has been rela 
tively limited. Th rrelations derived from it must be 
used with caution when considering systems other than 
th f n which the lation vere taken. Furth« 

more, as vet no iplet tisfacto lation iN 


been published which obviate the need for experimental 


work under the fluidizing and reaction conditions con 

templated for comm lu 

It has been shown" that when air, carbon dioxide, and 
helium are passed upward through a settled bed of round 
or sharp sands, the ressu p within a Revnolds number 
range 10, xpressed by 

D e 
iH the modified R Ids numb DG ind the flow 
is lamina See I 1p. 115, th ! As the rate of flow 
is gradually increased the pressure drop ni to a maximum 
value expressed by F-q 2) at which it equals the weight of 
lids in the bed divided by the cross-sectional area of the 
ve ce] 

Ay Vr/Ar) (pp — 2) 
As the gas velocity is still further increased the pressure 
drop remain nstant but the bed begins to expand 
Since Fq. (2) gives the pressure drop of incipient expan 
sion, the mass velocity necessary to start expansion mav be 


determined by combining and rearranging Fqs. (1) and 


2 to oive 
0 005 D.* 2 — pa 
G, = 


Oe —e)u 


Fxpansion of the bed alone is insufficicnt in many cases to 
permit fluidization and the expansion must continue until 
the bed reaches a condition which has been called* 
“maximum fluid densitv” or “minimum fluid voidage.” 
At this point of inc ipient fluidization the fractional voids in 
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Synthetic gasoline 
vapors to cyclones 
and recovery 
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+CO 
in 
Fluidized 
Synthetic Gosoline 
Reactor 


These sketches portray principles of two types of fluidized 
reaction svstems, the catalytic cracker, and a proposed internal 
boiler design for synthetic gasoline production. 


the bed equals the minimum fluid voidage, or « € 
nd the corresponding mass velocity G,,, may be calculated 
by determining Ap from Eq. ind substituting this 
value back into Fq. (1 As the rate of gas flow is still 
further increased bevond that necessary to start fluidization 
the pressure drop still remains that given by Eq. (2), but 
Faq. (1) no longer holds, since the flow is no longer laminar 
ind added energy required to maintain the internal 
motion of the particles in the fluid bed.’ 


HEELPEUL RELATIONS 


This introduces the concept of fluidization efficiency 
proposed by Leva et al.* This quantity equals the difference 
between the ma locitics necessarv to fluidize the bed 
ind merely to expand it, divided by the mass velocity for 
fluidization 

from which the work of fluidization, or rate of energy dis- 
sipation, can be calculated as - 

P = qAp = G; ArAp’p 5) 
Other useful relations of fluidized beds include that for bed 
expansion: 

L_=(l—e 1 — e) (6) 
that for mass velocity for fluidization 

G Ge (ing / Cide)™ (7) 
ind an expression from which the fractional voids « in a 
fluidized bed can be obtained 


Gy ‘ 1 — 
All fluidization is characterized by rapid and intimate 
top-to-bottom and side-to-side mixing of the solid particles. 
In addition, in glass laboratory units, convection currents 
may be seen, with an upward current in the center of the 
vessel and downward currents along the wall. These cur 
rents are not so pronounced in ¢ mmmercial units which 

usually have a smaller ratio of height to diameter. 
The phenomenon f slugging is characterized by pres- 
sure drops through the bed which vary erratically, some- 
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NOMENCLATURE 


A = Surface area of individual particle, sq. ft 

Ar = Cross-sectional area of reaction vessel, sq. ft. 
D, = Average particle diameter, ft. 
e 2.7 


= Base of natural logarithms, 2.718 


E, = Fluidization efficiency, dimensionless. 

g: = Conversion factor, 32.17 (Ib. mass/Ib. force) (ft./sec.*) 
G = Mass velocity, lb./(sq. ft.) (see.). 

l, = Expansion ratio of fluidized bed, dimensionless. 

L = Height of unexpanded bed, ft 

m = Slope of fluidization line in Ref. (9), i. e., plot of log 


1 — «)?/é vs. Gul,/p; can be obtained from generalized 
curve, p. 623, Ref. (9 
Ap = Pressure drop, Ib./sq. ft. 
P = Energy dissipation rate, ft.-lb./sec. 
q = Volumetric flow rate, cu. ft./sec. 
t = Time, sec 
te = Time of contact of gas with solids, sec. 
u, = Superficial fluid velocity, based on empty reactor, {t./sec. 
V = Volume of individual particle, cu. ft. 
Vy, = Total volume of fluidized mass, cu. ft. 
Vr Dumped volume of solids, cu. ft 
1 Weight of bed solids, Ib 
s originally present, remaining at any 


Fraction of parti 
time ¢, dimensionless 
in solids bed, dimensionless. Minimum 


ional voids 
ean be determined from generalized curves 


n Re 


; 
Fluid viscosity, Ib. /(se« ft 

Density (of fluidizing gas unless otherwise specified), 
Ib. cu 

Particle shape factor, dimensionless, = 0.205 A,/V,** 
see Leva, p. 115, this issue 


SUBSCRIPTS 
‘ = Refers to expansion 
f Refers to fluidization 


mf Refers to minimum fluid voidage. 
Refers to particle. 


times as much as 20 percent above or below the calculated 
value. It is caused bv the coalescence of small gas bubbles 
ising through the bed to form a larger bubble across the 
entire cross-section of the vessel. Slugging is more likely 
to occur in small diameter equipment than in larger vessels 
because a single bubble across the entire cross-section is 
more easily formed. Because in deep beds the small gas 
bubbles have a longer time in which to coalesce, slugging 
‘Iso occurs more readily in tall beds tnan in shallow beds. 
In general it becomes more violent as the velocity is 
increased 

Channeling. the flow of gas through small channels in 
the bed. rather than more or less uniformly across the entire 
cross-section of the vessel, is also more likely to occur in 
small-diameter vessels where the smaller resistance to flow 
jlong the wall is more noticable than in larger vessels. Chan- 
neling in any given vessel is less apt to occur at high fluid 
rates, largely because the greater particle movement at 
higher rates destroys the channels. In general, it may also 
be said that fine particles channel more readily than do 
larger ones. Channeling is characterized by pressure drops 
smaller than predicted from Eq. (2) 

Good size distribution, with the proper proportions of 
fine and large particles, promotes good fluidization. Poor 
size distribution helps to account for channeling and 
slugging. With too many fines, particles adhere to one 
another and channeling occurs; with insufficient fines 
slugging occurs. The optimum size distribution for a given 
solid material under a particular set of conditions can 
usually be determined only by experiment. The smooth 
fluidization range, or the range of gas velocities over which 
fluidization is obtained, is greater for small particles than 
for large particles Whenever a material with a very wide 
range of particle sizes is used, classification of the material 
occurs. The smallest particles collect at the top of the bed 
and the largest particles at the bottom. Under such con- 
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ditions there is a gradation in the bed density, the greatest 
solid concentration occ uring at the bottom and the least 
it the top 

Small particles pack nto dense masses without aeration, 
often requiring pressure differentials for bed expansion 


g 
much greater than those calculated by Eq Vherefore, 
icking units, acta 


in large equipment, such as catalytic 


tion is maimtained in all vessels, standpipes, and lines 
whenever catalyst is in the unit 
Other particl re, the most umportant single 
variable in fluidizing yperation the linear velocity of 
the flu ng ga Ih all ilculated on the basis 
of an empty reactor at the temperature and pressure of the 
caction. In mimercial peration clocities of from 
to 2.0 fps. a dinanly used, the tendency being t 
perate at ugher velociti In effect, this means that if 
p lerations permit a higher space velocity, 
a reactor of smaller diamet« in b d 
Ihe density of the fluidizing gas generally has an 
insignificant eftect and the static pressu en up to 500 
has a neghgibl flu on the p drop I his 
because the particle density is usuails nuch great 


than that of the gas. The viscosity of the 
tively unimportant.” These p pertics do, however, affect 


th dag rt % ght The density of th lid pa 
ticle has little effect on the fluidizing action with other con 
it th gl t ! t di t iffects the 
t th vd. How t if 
with |e nergy to maintain their mternal motion) than 
large part ke 
HEAT TRANSEER IS 
leat t ter t from a fluidized bed wd great 
by the ibb tion of the turb ’ t nt gas 
film on the ict vall, and by t greater turb 
in the bed itself. Over-all ethorcnt f heat transt 50 
times those obtainable with ¢ film. alone a btained 
vith fluidized bed lentat clations gnu th 
effects of solid entration, particle in it 
of fi pon th net t he tt tt ia been pre 
nted Nhich I it tud 
iS ito th blem. final relations can not be given 
It tated that, within the mit th tal 
ita, th nt of it transt rea ia 
funct bed density f ig t hamet 
ex ot f t t part | ind that f 1 bed 
Nhe effect of the n ty w linea it f 
the ¢ n heat trans tam. in certain cases th 
ll coeft it of heat transfer appears to be unaffected 
by th locity and th " t mereases rapidly 
sith m i nt t It probable that th 
flect of gas velocity » heat transfer sate depends on t 
which the ga tv ha n the Auidization it 
In those instan vl in increase in th is velocit 
mproves the fluidization of the bed laminating 
lugging or channeling without greatly affecting the bed 
tty cnt in t n dh 
b xpected to merea 
Fluidized materials are transf 1 from on ssel to 
mnother through lin by tne of differences m pr 
sures which ordinarily are attained by means of standpip 
ind slide-va For this p Irpose it nec v that the 
solid h » reasonably rapid increase in fluidized density 


is velocity, thus enabling the build up 


of a relatively large static pressure in a short standpipe 
Kalbach*® has investigated the probable residence time 


of a particle of fluidized solid in one or more reactors in 


with a decrease in g 


series. For a single reactor he pomts out that the equation 


of Ham and Coe* applies 

zr =e 
which shows that after time ¢ the traction of particles 
1, depends upon the 


cemaiming, of those present at t 
er is taken as the 


werage holding time V,/q, where g 
outflow rate to allow for the possibility that the weight of 
solids in the reactor may cither increase or decrease due to 
reaction. Similar equations have been derived® for cases 
where reaction takes place, as well as for senes reaction 


wctions are the carbomzation and gasi 
fication of coal in fluid bed 
Also of interest in fluidized reaction, is the time of con 
t of the gas with the solid which 1s 


tu 
Lo/G 10 
Ordinarily the mixing of the product gases with the 
int gases is und ib Gilliland and Mason have 
hown that the tt! wkward mixing of the gases 


[he mixing ts somewhat greater for small ratios of reactor 


height to diameter, and the concentration of the product 
vas mav be mewhat higher near the reactor wall because 
f the nvect fl yattern. The effect of gascous 
mixing depend hie tion rate mechanism and rela 
tive rates of reaction and mixing. There is no effect for a 
tion, but the ettect ternmmental for a 

rh der tion on account of the dilution of the 


reactants with the products. With a low reaction rate the 
concentration gradient is small and the effect of mixing 
is not serious; it is More serious at high reaction rates but 


then the reactor length not important as the necessan 
bed usually shallow. It may, however, seem serious in 
" where preferential adsorption of the products by the 
lid 
n utilizing fluidization of ohid n catalwtic 
) ( msideration must be given to the effects of the 
upon the physical pr pertics of the catalyst. Par 
t hape, density. and st wth for resistance to 
ittrition) m hange. For cxample, formation if carbon 
the part nh ) ind a ht particle 
th ypan th I, with atten it problem nom 
ised fl hon difficult ind lower rates 
if heat transt 
Chang 1 th pri i port of th is must 
il b | ! \ 1 | voted hang n the 
lensitv and nit f tl Anidizing medium have little 
fect on the beha f tl bed. However, if the 
caction ca Ipp ble expansion or ntraction of the 
f a t pass through the bed careful 
thon of th fect of th har volume ind 
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fied Reynolds Number, pG/u 


Fig. | Modified Revnolds number-friction factor plot for packed beds. 


Fig. la Plot of Reynolds number vs. state-of-flow factor n. 


Ratio inside to outside ring diometer, d;/d, 


Fig. 3—Shape factor plot for cylinders. 
Fig. 4—Shape factor plot for rings. 


Fluid Flow Through Packed Beds 


Pressure drop calculations are needed for many 


chemical engineering designs involving both fixed and moving beds 


MAX LEVA, Chemical Engineer, Research and Development Branch, Office of Synthetic Liquids Fuels 


U. S. Bureau of Mines, Bruceton, Pa. 


An understanding of the laws of fluid flow throug 
packed beds is of interest to wide cross-section of cng 
neers. In most cases, problems arising in this connection 
are of a practical nater ind usually involve finding thx 
optimum flow capacity of a system in relation to pumping 
initial equip! nent ind maintenance costs. As an examp| 
consider a packed reactor 6 ft. in diameter operating under 
a downward gas flow and a pressure drop of 1 psi. ‘Uhis 
requires that catalyst supports must be designed for th 


weight of the charge, in addition to a _ force of 
OSS 144 4.075 Ib. Obviously, if catalyst bed 
and flow conditions were such as to require a_ pressure 


drop of 10 psi., the load dus to the pressure drop would 
be 40,750 Ib.. incre ising the cost of the supports as we 
as pumping and auxiliary equipment 

stems emploved im industry may 


Packed be divided 
into the following classes 
1. Fixed beds 
1) Solid-gas systems 
b) Solid-liquid systems 
2. Moving beds 
3. Solid-liquid-gas_ systems 
Typical examples of solid-gas fixed-bed systems are th 
catalytic reactors which were used by the Germans in th« 
Fischer-Tropsch synthesis, retorting of oil shale, roasting of 
ores, combustion of coal and coke in fuel beds, and blast 
furnace operations 
Perhaps the most important solid-liquid fixed-bed 


Contribution ¢ 


f Research and Development Branch, Office of 
Synthetic Liquid Fu 


s U.S. Bureau of Mines, Bruceton, Pa 
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ipplications are water filtration, flow of oi] through sand 
strata, coal washing, and leaching 

Moving beds are employed in the TCC process and in 
pebb heaters 

Ihe last class comprises fractionating towers, absorbers, 
scrubbers, and many other kinds of chemical engineering 
equipment. Simultancous flow of natural gas and oil 
thr ar sands and rocks is also of interest in oil and gas 
prospecting 


PACKED BED CHARACTERISTICS 


In this paper, fluid flow will be discussed only in relation 
to equipment design and operation, eamuinating considera 
tions of flow through rock strata, naturally-occurring sand 
beds, and the like. In chemical reactors, it is desirable to 
achieve maximum space and catalyst utilization. This 
requires not only a high packing densitv but also reduction 
ind possible exclusion of channeling phenomena. A chan 
ncling bed contains paths through which a disproportionate 
quantity of fluid passes, thus bypassing major portions of 
the catalyst. Obviously, such flow phenomena originate 
from non-homogeneous packing densities and the 
rangement of the individual packing clements. In prepar- 
ing a bed, care must, therefore, be exercised to obtain a 
uniform packing density and avoid bridging and the forma- 
tion of dense centers, which, due to their greater resistance, 
will eventually induce channeling in certain portions of the 
bed. Berg et al.* reported that in some commercial hydro- 
formers channeling reduced the efficiency of catalyst beds 
to approximately 55 percent 

Probably the most significant facto: influencing resist 
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0%, 7 ponent, d, the equivalent spherical diameter of any com- 
}o ooth, unifor | | ra ponent and subscripts 1, 2. . . m are the number of com- 
Smoorr m » eric 
| ¢-Clay | ol 
- 
@-Smooth, uniform PACKED BED CORRELATIONS 

= f -Cilay Raschig rings 1. Fixed Bed 4 r low through fixed beds u ng cithe 
é ++ ‘ t} ti 
® g-Fused magnetite (syn NH, cof) | + gases or liquids, the equation 
2 O7+h-Fused aiundum 
a D, POs 
§ has been supported by extensive data ranging 
¢ +O75 rom runs performed with sands 400 me sh and smaller, 

a to particles such as Berl saddles and complex ring pack 
° ings 
3 \ plot of the modified friction factor in relation to the 
modihed Revnolds number D,G/n is shown in Fig. 1. 
2 For N 10 the flow laminar The range 
10 N 100; mmmonly referred to as transitional, 
whereas flows characterized by N 100 are considered 
turbulent 
Investigations of the effect of surface roughness upon 
the pressure drop” have indicated a marked effect in the 
turbulent range, as indicate by the three curve Approx 
cube imate equat is f fin thi gion appear on the Irv 
Ro * porticie to tube diameter, 0,/D, 
. Roughness does not affect f in the laminar region as shown 
hig. 2—Voids in tubes packed with various materials, for by the single curve and its equation 
various ratios of particle diameter to tube diameter These results are analogous to flow through empty con- 
hese ] flow t gh em] 
uits, where surface rough vas also found to be an 
to flow i t important factor in the turbulent region.” A notable dif 
ference between packed bed and empty conduit flow is, 
n t ) Ic i 
however, found in the transition rang In empty vessels, 
a in i fl thon mm 
0 to 401 the nature of the flow changes abruptly from laminar to 
turbulent at Revnolds number ilucs of about 2,100, 
re ince th oh cd. it 
‘ t transit 1 that 1 packed tubes is a 
Substituting th rope ss for fa iven on 
1 i it ~ £ 
g i i K iins for laminar 
th : nes ‘ : ” i n i t nat n a 
ipacities Of vesse 20 GT 
op - 
} b € 
ind for turbulent flow and smooth particl ifter a slight 
I Ie 1 ia dy are shown in Fig. 2. Fra - approximation 
honal ia cen plotted in tion to itio of . 
to tube amet | the elation of wi Lil—e 
" t value itaivt VOrk iaracterist f the shapes D PO” 
IS | Allg vlindn ll, bor th transitional rang N 100), the pres 
"ran r wer ev ticate } mre A 
ind gra i Ive ite I | eds were pre sure drop is best estimated from Equation (1), taking f 
parce us into vessels Of from Fig. 1 and the state of flow factor n from Fig. la. 
0 im. LD 
In order to approximate “practical packing densities” INFLUENCE OF SHAPE FACTOR 
which vibration will eventually bring ab ’ nmercia In the above equations, consideration of the shape 
units, the OF the tubes were tay with a hammer for factor o& rf mn t t By definition, 
at ne long enough to produ i maximum density under 487 V**/A. Fo therical particles. &. — 1.0, whereas 
these conditions. From inspection of lig. 2 it appears that for all other shapes. & 1.0. If the dimensions of an 
particle shape and surface ghn ire significant factors werage particle , } 6, mav b ilculated for any } 
im dctermining the voidage his effect he cho 
ten ing sh parti bed. Figs. 3 and 4 give shape factors for con 
lrical and ring pa gs used in industrial 
surface roughness (ranging from to t 
, ~~ The work. Shape factors of most granules employed in catalysis ; 
g ind are inge from 0 to ‘Thus, measurement (through 
n i for th hal chginecrnng hon +. for maegnctit referred 
to in Pig. 2, ga Val f of approximately 0.58; 
For spherical and cylindrical particl th particl } 
diameter D, is the diameter of the equivalent volume = approximately 0.8° 
pi ) lu iT thiated rdine to - 
D, va = For finely crushed sands and catalysts, shape factors 
nd d re nine } ] 
D d d, wh d, and d, are rated openings of — vary between similar limits. Just as in the case of large 
udjacent sieve sizes. For mixtures of particl itisfactory granules, shape factors and outside surface areas of fin 
re ts are obtaincd when the average diameter is cal particles may be determined by observing pressure drop ’ 
culated according to D Xd,), + (Xd,Je +... actos specific beds. If the respective data for Sp, D,. «, 
Xd where X is the weight p itage of any com-_ etc., are substituted into Equation (1), it may be solved 
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NOMENCLATURE 


1 Surface area of particle of arbitrary shape, sq. ft 

dD, = Average diameter of particles in a bed, by reciprocal 
mean method, ft. 

Dd, = Diameter of an equivalent volume sphere, ft. 

D = Tube diameter, ft 

= Mass velocity based on vessel cross-section, Ib./ 


sec.) (sq. ft 
Packed column height, ft 
Ordinary Reynolds number, D/7/u, dimensionless. 
= Modified Reynolds number, D,G /u, dimensionless. 
= Modified Reynolds number, D,G 
dimensionless. 
Volume of an individual particle, cu. ft. 
Xx = Weight fraction of a component in a mixture 


1 — €)/u, 


did. .d, = Diameters of individual components in a mixture, ft. 

f = Modified friction factor of Eq. (1), dimensionless. 

a = Modified friction factor of Eq. (4), dimensionless 

Je = Conversion factor, 32.17 (Ib. mass/Ib. force) (ft sec.*) 

n = State of flow factor from Fig. 1, dimensionless 

Ap = Pressure drop, Ib./sq. ft 

t = Fractional voids in the bed, dimensionless 

= Shape factor, S7 V2/A, from Figs. 3 and 4 

dimension 
= Fluid density, Ib./cu. ft 
= Fluid viscosity, It sec. ft 

tor @ While this method usually gives satisfactory 
esults, it requires experimental facilities which are not 

wavs available. It is recommended, therefore, that for 
the usual process calculations, shape-factor estimations be 
made by visual comparison with bod.es of known shape 
fact 

Voidages in fine granular beds (over 400 mesh) usually 
i % #0 and 60 percent” depending, primarily, on 


size-reduction and shape 
Equation (1) and its mod#fications™ ar ipplic 
to mixtures of s The method of calculating 


ible 
particle 


aiso 


diameter has already been stated. 

2. Moving Beds—The first correlation of data obtained 
n moving beds has been suggested by Happel*. This 
investigator studicd the flow of air through a wide variety 
f solids moving through experimental columns of 2 to 10 
il mict 

R ting to a modified friction-factor plot, Happk 

2 

A 
Plotting a modified fnetion factor curve for f,, vs. Ne... 
D.G (1 . Happel found that for Ny, 
ind for N 300, f 207 
N lor the intermediate range between 3 and 300 


Happel’s friction factor plot must be used in combination 
with Equation (4). In this equation the particle diameter 
D 100/(X/d + (X/d X/d,). 

3. Solid-Liquid-Gas Systems—For systems of this kind, 
empirical factors have been as well as 
equations® permitting estimation of pressure drop through 
The equations mentioned are 


various suggested” 


ring ind pacaings 


of the forn 


Ap = bvL)" 5 


where 4 p = pressure drop in inches of water head per foot 
of packed length; | uperficial gas velocity, ft. per min.; 
I liquid rate, gpm. per sq. ft. ¢ = gas density, Ib. per 
cu. ft.; a constant of approx. 2.0; and a and b are 


constants which are given in the tabulation below for 
a few tower packings 
Packing a b 
!-in. Berl saddles 105 11 
114-in. Berl saddles 
1)4-in. Raschig rings 130 13 
No. 6146 Drip Grids, straight flues 410 36.6 
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A more rational, though involved, approach for calculat- 
ing pressure drop through packed liquid-gas systems has 
been presented by Brownell and Katz.‘ In their method, 
allowance is made for the effect of liquid rate upon the 
effective shape factor of the packing,’ the voidage in the 
bed and, in addition, for the surface roughness of the 
material. 

In general, it is found that, at a given mass velocity, 
resistance to gas flow through wet packed beds is higher 
than resistance through dry beds. No satisfactory explana- 
tion has been suggested; it seems that the chief reason for 
the higher pressure drops is due to the somewhat smaller 
voidage caused by liquid holdup. 

In irrigated towers with gas flow, location of the so-called 
loading and flooding points are of particular intcrest. 
Below the loading point, liquid holdup is relatively inde- 
pendent of gas flow. If the column is operated at higher 
gas rates, the liquid holdup increases rapidly, and the 
flooding point is approached. For further details on these 
topics, the reader is referred to the literature." ? 


CALCULATING AN EXAMPLE 


Pressure drop is to be calculated for flow of air through 
a catalyst bed composed of smooth cylindrical pellets 
These pellets are % in. in diameter and 4 in. high. The 


vessel has an inside diameter of 1.049 in. and the catalyst 
bed is 112 in height. Air temperature is 75 deg. F 
“a 0.000012 Ib./sec. ft.), its pressure averages 16.45 


ind its flow rate is 43.6 Ib. hr. 0.0121 Tb./sec. 


Solution—The catalyst pellets have a volume of 
0.785(5 0.0384 cu. in. Then D, (0.0384 
6 = 0.420 in. and D, D 0.420/1.049 0.401. 
From Curve (d), Fig. 2, ¢ = 0.50. The height-to-diametetr 
ratio of the pellet 16/2 x 5 = 1.6 so, from Fig. 3. 4, 
0.852. The density pp of the air is (29/359) (492/535) 
16.45 14.7 0.0530 Tb. /cu. ft. and its mass velocity G 
is 0.0121 144/(0.785 1.049° 2.04 Ib./(sec.) 
sq. ft Then N D,G/n 0.420 2.04/ 
12 «x 0.000012 5,900. Since the flow is turbulent 


and the packing is smooth, substitution into Equation (3) 
gives a pressure drop of 1.99 Ib./sq. ft. The actually 
observed value was 2.28 Ib./sq. ft. and the voidage actually 


observed was ¢ = 0.56. 
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Pressure Drop Across Tube Banks 


Flow characteristics of tube banks, both staggered 
and in-line, can be calculated by modifying pipe flow approach 


DONALD F. BOUCHER, Engineering Research Laboratory, Engineering Department, E. |. du Pont de Nemours 
& Co., Wilmington, Del 


Pressure drop across tube banks has been studied quite 
xtensively and a large amount of data are availabk Direction of flow Direction of flow 
il diff nt methoe if lation ha been pr | 
it ist In gem ressure-drop data f tub 
in resented in the form of a friction factor ‘ ~ a 
lds num! slot ] to method used f 
n mased n n irbitra haracte 
t How n th isc t tube bank t b b 
i? tion (Fig. 1 ntrod n addit 
le which be a ved f 1 th ual t 
) a t fact ind Ww h ults in a lack of g t 
tl lat ntially in tl 
t f th iract tic dimen , f the tul bank Pig. 1—Tube lavout and dimensions staggered and in-line. 
id in the method of allowing for in ting the 
tub ind arrangement The mat ) ited 
7 aft presents the best methods : for thé t nmended that the friction factor term for us 
ment Revnolds number D,\ where D, is the m 
eter. For intermediate Revnolds numbers, it mav be nec« 
TURBULENT FLOW to interpolate bv drawing u through value 
obtained from two or more of the fence ilthough in 
lated § the § nost \ | interpolation is ade 
, : With the Grmison charts, again, if the minimum area 
occurs in the diagonal ungs, N should be taken as the 
' v/( ) \ ( as ) number of rows | w, \ hould be based on the 
: 4 diagonal cl mce a md f taken from Fig. 3 Thu 
Sty Arr F \ ised the minimum are watlable for 
th ' for the friction fart flow The Grmison lation” was based solely on the 
p Chiltor dc lata of Pic ‘ Joucher and Lapple,’ 
| ~ na recent evaluation of th rrelation, found that the 
+} Ow i ge deviation of th relation from all of th wail 
In-Line Arra ne tub ree 
O75 7 fan la ment the p lrop can he ilculated 
he a ' tl in bab 25 nt. Th wing Equation (1) and taking the friction factor from th 
wr it f nm chart + ich “fence 
Revnolds number D. \ 10.7 D. (tran ts a specific Reynolds number D, V.... p/s, wher 
dD he tube diamet ntermediate Revnolds num 
t mav be n to interp late cith iphically 
n ecn shown to ha but nin tfect the B h id nt 
friction fact in the } It f Number of Row Th vart ul nation 
has been ned in f ¢ lon if ten 
n leptl ! tl tt milent flow 
lefnine the \ increase is dependent upon the tube spacing and arrange 
of \ t tub th tion of flow | i ind \ nterpola at Reynold umber between any two 
th rohy th nal atera distance between ar two corresponding 
tw fence is proportional to the difference in 
For bank f stagecred tubx ha ng tran re. pitche mber of the fences A logarithmic scale marked 
greater than 1.50 tub hameter n general wher 7 tle tie 
great rccuracy needed than is given by Fquation Editor 
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4 
fis 
vay 


be 


However, the maximum increase likely t 


ntered is about 50 percent per row for two rows, 
15 percent per row for three rows, and percent per row 


tubes, 


rv to select a nperature upon which to 
base the ga | im ft up ture for gases 
be taken a 


A, At 3 


umendations of Chil 


ton Gen ix’ and Grimison® may be taken as 0.75 
f tags w 09 ft n-line ingements with gases 
being ind a 0.8 for staggered, or ).9 for in-line 
vith being heated 
In ¢ ¢ of non-isothermal flow of uid a sa 
tub ink, the friction factor isibly 3 ised if th 
cme ind decreased if th juid being 
t \ Numation, it nn led that the 
t i tion fact resented Sicd ind 
I for t it flow in pipes be a ed. Th il 
yunat x by Equation (4 which g the non 
t ial friction factor im terms of the t nal friction 
I th | friction factor is thu t iluated ig 
t rst n tem it \ h Equation 
It f,. Equation (1) 1 n emploved 
ff 
VISCOUS FLOW 
Stagg Arrangement— Ih wrelation present 
( t ind Gen ix" an l ition (5 
NOMENCLATURE 
see big 
big t 
} 
D, I i r 
Isothermal fr factor. dimensionless 
4 r factor, din 4 
Geen M through t urea available for 
( 
A ( r 
Leng i lire fluid trave Vi, ft 


r stag arrangem where max m 
y rs the agonal ope g ereup tis 
r rows less t limer 
N | sl number of tubes heat ex anger t bundle 
jimensionless 
Ne. Modified Reynolds number Dy V mas ess 
t M gas temperature from Eq. (3), deg 
t \verag be-wall ter deg. } 
' \ rough net pening ‘ 
} \ through no ‘ able for flow in tube 
trop. It 
rie te rature differ tubes 
leg. 
sverag um ter 
hase rage tube 


ommended for the calculation of pressure drop for viscous 
flow across a bank of tubes on the equilateral staggered 
arrangement (sec Fig. 1) in which case b 0.Sl6a 


Phe equivalent diameter D, is given by Equation (6) tor 
either staggered or m-line arrangement 


Ihe length term should be taken as 
flow may be considered to be visc 
D, V mex p/# less than 150 


Vhe viscous flow correlation given above was based on 
data of Sicder and Scott" for two equilateral staggered 
arrangements with transverse pitches of 1.25 ind 1.59 tube 

Lamiet ind sho theret ) 1 with caution for 
pacing it ot thas we. Omohundro, Bergelin, and 
Colburn’ recently presented some new data on isothermal 

flow a i mk of t i | lat il-stag red 
wran i it with a tra utch of 25 tube diameters 
1} lata tell on a lin Z it above that given by 
l juat in if t g » th 
oO it of ind Shaw 

St it Bergc Du Hull’ have 
re ted data yt} na flow across tu ona 


D i i i 
nun mi a link vercent above the Chil 
ton and ( lh { t this arrangement, 
t vded that th ip given D 
tion (5 mult cd bv a tact 
\ ngcment Thes« VOTR ilso pre 
nt ti t i ba ih 
t ital nont, m wh i 
i h | ited that for th i th 
tion (5 hould be mu 
ita t 
Effect of the i 1011-180 
thermal ) iid a i tube bank 
t 1 tact lv in f th 
f th ated \s an 
i \ i 1 t men | that the non ft mal 
ton fact sted ind Tat viscous 
flow ’ ) | unis lent t ifing 
the isotherm Equation (5) and ba 
ng ft tv ft n t ig wt im 
i! he to 4 to 
t t ral drop 
PNTENDI FACES 
inh utc i 1 tubs rot 
tests on th flow i al ink f } il] med 
t vent. Aw in t 
Gunt Shan thy 
tain ¢ 
‘ 
Curstrcar, ENGINrRRING 


For 
reference should be made to a plot of tnetion factor vs. 5 
transverse spacing given by Boucher and = ae Dy 
Effect of Heat Uranster—| tl fa gas flowing 
the product Nb. ‘The 
Va K cal f 
| 
Fl et aft 


causes the shell fluid to flow across the tube bundle a num 
ber of times in traversing the length of the exchanger 
Thus, the over-all — drop is made up of the shell 


inlet and exit nozzle losses, the summation of the losses 
for the passes across the tube bundle, and the summation 
of the losses across the baffle openings 

The situation with respect to any exact computation 
of the tube bundle losses is far from ideal for the following 
reasons. In any commercial heat exchanger there are finite 
clearances between the tubes and the baffles, and between 
the baffles and the shell, and the leakage through these 
clearances causes an appreciable reduction in the flow 
across the tube bundle. Although this reduces the pres 
sure drop through the unit, the advantage is more than 
offset by the resulting reduction in heat transfer. The flow 
conditions are also abnormal in the sense that the fluid 
enters the bundle directly following a turn and does not 
necessarily flow normal to the tubes. It even flows parallel 
to some of the tubes in the case where some of the tubes 


pass through the baffle openings. Also, because the shell 
is evlindnecal, the number of tubes per row varies across 
the tube bundk 

In spite of the above discrepancies, it is reasonable to 
estimate the pressure loss per pass using the standard 
equations for tube banks. An average value of V,,,,. should 
be used based on the average number of tubes per row 
across the bundle. The number of rows length of travel 
pcr pa hould be taken as twice the distance from th« 


hell axis to the center of a baffle opening. Because of 
leakage the answer so obtained will be highlv conservative, 
ind no additional factor of safety is required 
Baffle Openings—The pressure drop across a_ seg 
mental baffle opening mav be estimated roughly for turbu 


lent flow from Equation (7 

Actually, the loss across a given baffle opening will bi 
iffected markedly by the baffle spacing and whether or not 
the tubes pass through the opening. Again, because of 
leakage, Equation (7) will be conservative and further 


refinements are hardly justified 


Effect of Clearances—The effect of tube-to-baffle and 


haffic-to-shell clearances and the resulting leakage can be 
timated where such clearances can be predicted. How 
ever, clearances differ widely from one make of exchanger 
to another. and even between different units of the same 
make because of shop tolerances. Also the clearances 
hange with use because of accumulations of dirt 
The effect of clearances has been studied bv several 
nvestigators, and those readers interested in further details 
ire referred to papers by Tinker.“ Short,” and Bowman’ 
Bowman derived the following equation, which can h¢ 
used for a rough estimate of the effective mass velocity 
tube bund lowing for leakage. The equation 
ipp] nlv to evlindrical tube bundle 
(D,— D, V1 27 N 125 8 
The clearance factor K. was determined experimentally by 
Bow 1 to ha 1 value of 0.01 ft. for one group of 
xchanger 
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Gas Solids Fluidizing for Transport 
(Continued from page 111) 


Ihe permeability and properties of the medium used 
issure an equal distribution of air throughout the length 


of the convevor. 


REACTION TRANSPORT SYSTEMS 


Gas-solids systems for carrving out chemical reactions 
1 modifying the properties of one or both phases include 
two gencral types, the “fluidized bed” and the “transport 
svstem In several instances a combination of the two 
occurs in which the fluent nature of the gas-solids mixture 
permits movement from one vessel to another. The out 
standing example is the fluid catalytic cracking process 
Here finely divided catalyst in a dense fluidized condition 
passes from a standpipe into a transport line due to the 
livdrostatic head.” In the line it is changed to a more 
dilute gas-solid mixture and conveved by the introduc- 
tion of one of several gaseous materials. What mav be 
wccomplished by manipulation of gas-solids ratios and 
velocities will be appreciated from a study of the pub 
lished descriptions of this process = 

Indirect heating and cooling of fine solids in a fluidized 
state while in transit have been practiced for many years, 
though over-all heat transfer is not higa on account of 
short holding time and limited heat transfer surface. An 
early example is found in the preheating of cement raw 
material mixtures prior to introduction into a rotary kiln. 
\ dense fluidized kiln feed is passed by a solids pump 
through a coil placed in a heat exchange tower.’ Hot kiln 
gases flow through the tower before discharge to the 
stack. Cooling also has frequently been accomplished 
by pumping hot solids mixtures through pipes immersed 
im water. 

An carly example of carrying out a chemical reaction 
between a gas and solid in a fluidized mixture is found 
in the use of a Fuller-Kinvon transport line® to reduce 
the free lime content of portland cement by including 
moisture and carbon dioxide in the fluidizing air. Other 
ipplications of this principle include the dehydration 
of gypsum and the reduction of oxide ores. Fluidizable 
materials containing undesirable proportions of moisture 
mav be dried rapidly in heated transport lines leading 
to receivers for separating solid and gas phases prior to 

mdensation. Another type of drying is illustrated by 
the use of heated air in air swept grinding mills. All such 
operations must be rapid due to the high velocities and 
hort holding times in the reaction zones. 
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big. 3—Capacity curve for mismatched vapor and forepump i 4—Plot of reciprocal speed for elements of a system 


Flow of Low Pressure Gases 


Flow in the range of high vacuum encounters problems 
that are unknown at the pressures familiar to most engineers 


GLENN L. MELLEN, National Research Corp., Cambridge, Mass 


t in 
hicher 6 +}, to maintain th iting pt Stricti th 
- 
essure 1s actually a pressu lrop m th tem, necded 
re mad flow ter thy he CAS ¢ olved 0 he pump 


* Although this unit has the dimensions of energy, it can be 
rent oltag lrop 1 tan orl AE R lf ¢ the considered as a definite mass of a particular cas, i e¢ as a number 
: ' of liters of tl as at the existing pre ire. To make the concept 
>» al 
manetan 1 R. then I Al som Mm sclearer, 1 cc. of gas at NTP 760 micron liters or 0.760 mm. liters 
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in the bist decade proc ewmploving pr AP ( In high vacuum work the 
nm. tro i t tit is flowing O is u » pV units 
rdustnal tvp pupment \1 micron lit cu.ft. or mi 
t t of th Ihe driving fo AP is pr op m microns and 
t feet t tut f ith it th tun n liters pe it tl nict cssu i 
t vow t t of the tot vst 
rect th nan ig t that 1 often i 
tested t ) t tl lition f i chilte nt 
ar f works flow at reduced sur ns mamtauned m ro fourm 
engincering tools that a in tom design design masmuch as the quired op p sure and th 7 
+! 
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ies in the vacuum rang 
ly and the quantity of ; 
roy 1 function of the fourth 
imeter When the pressure 
paths are 
of the conductor, then 
portional to the third 
between 


it liar mean 


At pressur 
ind tl CTE 
MIST and 


Normand 


which tvpe 


free 


in inch 
i r the flow can 
b nol r hand, if the 
avera i pipe d 
inches is equal t 220, flow i 
dominanth 
gem flow 


imetcr im 


s the predom 

at values 

mtaining D* 

nt of the pressure) 

free molecular flow and can be 

D less than The equation 

applies onh 2 g. C. flowing in long cvlindrical 
pipes wher ng n feet is at least equal to the 
diameter in other gases or temperatures, cor 
rections m multiplying by the square root 
] nd temperature ratios, bearing in 
iture or lower molecular weight 
ind hence 


of the m 
mind that } 

causes mm 
Short other than 
abrupt chat ' ss-sectional areas all 1 
tion factor ed of a conducting element. It is 
not withi paper to cover these ramifica 
tions which lealt with by Drver and Normand’ 
For the f cvlindrical pipes and air at 20 deg 
1 sufficiently accurate for design mav 
riven by Brown, Dinardo. et al. 
chart for the free molecular flow 
ection of the positive slope lines) 

1 to Normand’s result 


n cu.ft. per 


speed 
circular, and 
id to correc 


ctions 
cl 


usual 


Nomeencraturt 


= Conductance speed liters /sec 
= Inside diameter, in 

= Length, ft 

= Pressure, microns Hg 

= Pressure drop, microns Hg 
- Capacity, micron liters ‘sec 
= Speed = volume rate of flow 
= Time, sec 


V = Volume, liters 


liters ‘sex 


SuBscRIPTs 

= Manifold or molecular. 
= Operating 

= Pump 

= System 


1 = Initial 

2 = Final 

a = Mean or average 
mar= Maximum 
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micron cu ## 


mn. or 


, 


10" 
Pressure, microns Hg or pipe length, ft. 


big. 5—Chart tor determining pipe conductance as contributed 


by both molecular and viscous flow. 

Use of the chart consists in three steps The molecular con- 
ductance Ce» for the proper pipe diameter and length (which is 
independent of the pressure) is first determined from the inter- 
section of the proper: sloped pipe diameter line with the 
pipe length in inche / pres 1 to micron it 
noted that this qua acc t the principal part 
total conductance ’ lecular conductance is then « 
for viscous flow by determining a factor C/C. from the intersec- 
tion of the proper po sloped pipe-diameter line with the 
average system pressure will be noted this correction ts 
negligible at low pressures, but becomes large at pressures where 
viscous flow predominate The two quantities are then multiplied 
together to give C. For example, for 190 in. of 6-in. pipe at 12 
microns, C cc Cm 44 130 572 cu.ft./min, the 
onductance due to both free molecular and viscous flow 


that 


nin., equivalent, micron cu.ft./(min.) ( micron 
to liters per sec th on- 
cu.ft./(min 2.12) 
ler dynamic conditions of operation, cach clement 
must handle the quantity of gas which 
m the preceding element, plus any addi- 
within the element. This is cquiv- 
m of 


sure nvert 
1on factor is 
vstem 
comes to it f 
tional g 
alent to th equati 
Sp = Sm Pmiav = Po.» 2Q (4) 
which states that the speed of the pump times its mean 
yressure is equal to or greater than the speed of the mani 
fold times its mean pressure, which in turn is equal to 
or greater than the speed of the low pressure chamber, 
times its mean pressure, which is equal to or greater than 
the quantity of gas evolved in the prox 
Equation (2) can be solved for the speed of the mani 
S,. required to give a desired speed « ic system §, 
nly after a value can be substituted for the speed of the 
pump. Solution of the over-all design therefor requires 
proper sclection of the pump. For large-scale production 
neter pressures, the engineer today is fairly 
well committed to oil vapor diffusion or booster pumps 
Such gas from low pressure at the 
pump inlet to a high enough pressure so that a backing 
pump, or forepump, may then push the gas out against 


mitinuity 


of sub-milln 


pumps compres Sa 
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| 
FLOW IN VACUUM SYSTEMS c 
the law flow 103} 
power of the conduct 
of the same ord the d — ine pas 
the flow per unit pressur 
both cont te to the movement of th I Vi 
has given a good rule of thumb for 0 
105 
| 
iff 
Th nductance or speed KES 
Cc 
D 
t a 
= 
st 


atmospheric pressure. More interesting than the speed of 
a pump is its capacity which has only recently been given 
From a plot of the 


recognition in manutacturers’ data 
type of Fig. 1 for speed, the capacity 1s determined by 


} 
multiplying the speed by the pressure at which this speed 


obtains. When capacity vs. log pressure 1s plotted as in 
Fig. 2, then it is simple to predict the operating pressure 
P,, at the inlet of the pump which results for any given 
process capacity Q. In this chart the solid curve repre 
sents capacity of the system, and the dotted curve shows 
the comp! ion Capacity if the vapor pump itself. This 
latter is derived by subtracting the measured capacity of 
the backing pum ind foreline from that of the tem 
At the unp no lone ing ain ieful work 
of Above this it rey ts an added 
tan npedd n th tom 


In | 


main- 


in 1 n t ng. In anv h ! m 
evctom f tm h 7) vat > } 1, 
the pre t writtr the 1 ity as cataloged by 
facturers is a funct of the » manifolding and the 
pump ' a « t? rat The te movement 
t present npression apacity characteristics that are 
ndent of a particular back! pump. Thus the en rineer 
hortly find more universal ce n data on which he can 


ystem calculations. 


by the construction materials of the system may be released 


dunng operation, ¢ specially at high temperatures, and thus 
idd to the load of gas evolved by the process materials. 


he problem is not severe with cold construction materials 


ntil pressures of a few tenths of a millimeter are reached. 


t 


For lower pressures, however, ind especially for cyclic 


yerations where a time schedule is to be met, ample 


safety factors must be allowed The subject has been 


dealt with extensively by Dushman * However, the quant- 


il 


es of gas that may be released are so V iriable, depending 


on process temperatures ind equipment design, that only 


previous experiment ind experience can be relied on in 
estimating the extra purmpmeg Capa itv mecessary 
PROBLEM OF GAGING 
\ ond lem, and one that i t always recog 
t of vhich are neces 


cl “ vill read high b nolecul from the hot 


g tl with the 
Il, witl mal p tv of reflection m any 
letenmined 
] nd nd ul the pres 
nce, 
! ition 
vell The latte roblem n f findin 1 location 
yortional 
with the 


can be 


: A gage 
ha noz nting to ¢ pump 


\ mav 
ted to a diff np which will evacu 
te th below tl of the surroundings. On 
+h hand nitalled at an in the svstem 
vh tends ¢ t t vill read higher 
+} nding h th ) o read 


of the shield 
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Compressibility in Gas Flow Problems 


When gases or vapors are handled at high pressure drop, 
complex flow equations result and design is facilitated by charts 


C. E. LAPPLE, Engineering Research Laboratory, Engineering Department, 


E. |. du Pont de Nemours & Co., Wilmington, Del. 


Compressibility refers to the condition where the vol- 
ume or density of a fluid depends on the pressure applied 
In flow problems it is an appreciable factor only when 
ire involved; liquids can generally be con 
mpressible. The flow of a compressible fluid 
umplicated by the fact that the density i 
also dependent on the fluid temperature. This in tum 
of the flow, apart from any actual 
extraction of heat. Frequently, in 
d du gu.zance must be taken of special phenom 

ibility of the fluid. This 
reduction lines, vents and 
vapors t 


Vapors OF gases 
der 
sidered in 


is further 


varies as the result 
external addition or 


ena arsing from tl compre 
to pipeline pressure 
OC equipment handling 
Ir ps which ime large 


ipples 


wes a 


bsol iftc pressure 


mnpared to the 

Conventional methods of calculating pressure drop ot 
capacity of fluid handling systems are usually employed 
for illed incompressible fluids when the density is 
essentially constant throughout the system hus, m a 
, these methods a pplicable only to the flow 


For practical purposes, however, the 


incom 


used ch ecth m flow ot 
l The p drop in 
ximately 20 percent of the 


th 


in be 


pressure drop du 
fluid is small com 
] The latter i 

for example, for flow through a pipe or conduit which 
2,000 pipe diameters long. In either 
incompressible flow equations can be 
the arithmetic average pressure in the 
sible fluid were flowing at these 
the temperature of the fluid 
result of the flow 
mtains teat exchange equip 
ind 


the case 


is more than about 
of these cases, the 
applied by using 
im in 


hanged as the 


COMPRESSIBILITY 


ipe, its density 
This results in an in 
energy. The unique pr ypertic 
me evident only in ca where 
energy during flow through the 
in appreciable portion of the pres 
ncrease in kinetic energy that results 
in temperature of the flowing gas or vay 
is to be kept isothermal, heat energy must be 
the fluid at a rate directly proportional to the 
energy increase. It has been shown? that, 
of special heat exchange equipment, th 
flow through pipelines will be more carly adiabatic than 
isoth even for verv long unlagged line 
The kinetic energy or velocitv of the 
d limitation on the 
capacity of a system. The 


wave ts propagated is the a 


9 


vapor 


in the absence 


rmal 
fluid 
velocity with which 


naistic 


also 
lling 


sure 


han 
1 pre 


or sonic veloc ity 


impose a very direct 


= 
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Once the fluid has attained somic velocity, it cannot 
increase further in velocity by direct acceleration and 
conversion of pressure into kinetic energy. This is true 
definition, pressure cannot be transmitted 
higher than the acoustic velocity. Additional 
pressure into kinetic energy 1s possible 
tion of the fluid conduit, 
random molecular motion 
into directed kineti gy can take place 
by reflection of molecules from the conduit walls, or by 
icceleration in a direction normal to the original flow 
The practical significance of tl phenomenon is best 
t by considermg a t 1 which the upstream 
pressure is fixed. As the downstream pres is reduced, 
the mass flow rate of gas through the syst ill increase 
until the linear gas velocity at some system 
the velocity ot it that P nt lor a con- 
uniform limiting velocity. will 
\ further 
result in no fur 


because, bv 
at velocities 
conversion of 
by 

so that 

OT pressure 


Tease IM CrOSs-S¢ 
conversion oO 


ciuecrgy 


point the 
reaches sound 
luit of 
ilways occur at the discharge end of the line 
in downstream pressure will 
in mass flow rate through the svstem. Fur- 
in mass flow rate can be obtained by increas- 
sure. Reference works'*** can be 
flow 


cross-section, thi 


reduction 
ther increase 
thier mcreasc 

str 


im 


nr 


or additional information on compressible 


PLOW THROUGH PIPES 


The general equations for the flow of a compressible 
fluid through a pipe can be developed by an integration 
process combining Bernoulli's theorem, the Fanning fric- 


factor equation, the equation of state for the gas, 


tion 
ind the thermal conditions imposed on the system.’ 
Since the final algebraic results are complex and incapable 
of expressing pressure drop as an explicit function of 
flow rate, the charts shown in Fig. 2 have been prepared 
for convenience in design These charts are mtended 
primarily for estimating the pressure drop or gas handl- 
ing capacity of an entire pipe system ilthough, by proper 

| used for incremental esti- 


manipulation, they can also be 
mates acre 1 section of pipe. They have been prepared 


In Fig. 2 for 
Above dashed line £2 
Po 
Below dashed line p2/pp is 
Te/T, * 
pv*RT/M 


given by dashed line and 


Te/ To 2/1 +h) 


Fig. 1—Nozzle and pipe defining pressures in Fig. 2. 


fi. 

ia 

pressible flow ¢ tion 
a compressible fluid if cith 

the systen th 

; pa men 

+ 

— 
an t 

Lorge _- Frictionless nozzle 

Po Po Dy 

Vo 

WA's 
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Rotio ( or above dashed line only) 


Ratio p, /p,, (or p, obove dashed line only) 


(oro, obove dashed line only) 


gases or vapors through 
gh pressure drop for & values from 1.0 to 1.8. 


t to the isothermal 
thermal flow equations 
I flow equations for 


lation may be used. 


general most high molecular weight organic compounds 

have a k value of about 1.1; C.HL, 1.2; CO,, SO,, HO, 

HS. NH. Ch, CH, CH, and C,H, a value of 1.3; 

air, H,, O, Nz, CO, NO and HC! a value of 1.4; and 
t 1.67. TI 


nonatomic gases, Ih ilues are for 1 atm. and 

25 deg. C. Higher values generally result from a marked 
i in temperatu r increa im pre 

In the charts of Fig. 2 the ratio of downstream to 

upstream pressure, fot straight horizontal pipe havi a 

rounded frictionless inlet from a large upstream reservour, 


is plotted against the flow rate referred to the flow Gea 
tan The term 1 the 


maximum possible discharge through « frictionless nozzle 
n \ t wt 14 lit ms 

Gens ev Mel 2) 
\\ ] t 
emploved 1 rational, understandable, and convement 


to be g 


the flow th ch a fr n 
\ limiting or maximum discharge tate 1s rea hed when 
the velocity in the end of the | ittains that of sound 
Ihe p ire at which this limiting condition is reached 
is given by the dashed lines in Fig. 2. The various pres- 
lefined in Fig. 1. For values of ps above the 
lashed line in the charts f Fig. 2. th inside 
the end of the pipe is equal to | I 1s p» below 
the dashed line, the velocity in th nd of the pipe will 
be that of sound and the pressure | will correspond to 
that given bv the dashed line Regard] how much 
further p. is reduced, p. will not change nor will the dis- 


In adiabatic flow tl gh a pipe int much larger pipe 


w be lerably lower. Th becau f tl n- 
of kinet nerev 1 nto heat as the fluid 


expands from ma 


APPLICATION TO DFSIGN 


In 


by means of a suita friction fact 

In de 2 ts based. it was 
. med 2) that the friction 
fact for a given 
rizontal 
Exce 
as 
aleu 


effective 
function of 
slong the pipe is that due to a change in viscosity 
the gas temperature variation This will amount t y 
percent. In practice the effect on flow or pressure drop due to 
in elevation will be of relatively negligible ma nitude for 
ere compressibility effects are encountered 


change 
ases W 
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NOMENCLATURE 
(Any consistent system of units) 


= Acoustic velocity, ft./sec 


Inside diameter of circular pipe, ft. 

e = Natural logarithmic base,= 2.715 . , dimenzionless. 

f = Fanning friction factor, dimensionless. 

Ge = Conversion factor, 32.17 (Ib. mass Ib. force) (ft./sec* 

G = Mass velocity of fluid, Ib./(sec.) (sq. ft. 

G. = Maximum mass velocity of fluid, Ib. (sec.) (sq ft.). 

Ge, = Maximum mass velocity for isothermal expansion of fluid 
through a frictionless nozzle (See Eq. 2), Ib./(see.) (sq ft 

A = ratio of specific heat at constant pressure to specific heat at 
constant volume, dimensionless. 

L = Length of straight pipe, ft. 

m = Hydraulic radius of pipe, ft.= cross-sectional area of fluid 
stream/“wetted” perimeter; = D/4 for circular pipe 

WM = Molecular weight of fluid, Ib./Ib. mol. 

N = Resistance factor = {L/m; = 4{L/D for circular pipe, 
dimensionless. 

Ve. = Reynolds number = 4m G/u; = DG/wu for circular pipe, 
dimensionless 

p = Absolute pressure of fluid, Ib. force /sq ft. 

R = Gas constant per mol = 1,546 ft.-lb. force 


Ib. mol) (deg. I 
T = Absolute temperature of fluid, deg. F abs.= deg. Rankine 
t = Specific volume of fluid, cu. ft Ib. 
u = Viscosity of fluid, Ib./(sec.) (ft.) = 0 000672 X centipoises. 


SUBSCRIPTS 
0 = In reservoir ahead of pipe 
1 = In throat of nozzle inlet 
2 = In pipe at exit of pipe or at any point, distance L downstream 
from throat of nozzle inlet. 
3 = In reservoir into which pipe discharges. 


use the upstream gas temperature as the basis for the 
viscosity used in the Reynolds number. If the flow rate is 
unknown (this usually being the desired quantity), the 
Reynolds number cannot be calculated ind a trial-and- 
error solution is involved. Fortunately, however, the value 
of f does not vary over a very wide range usually only 
from 0.003 to 0.004) in compressible flow applications, 
and the final solution is not very sensitive to the value of f. 
Consequently, a value ot 0.0035 can be assumed for f to 
obtain N and a flow rate from the proper chart and curve 
f Fig. 2. This flow rate can be u ed to calculate the 


Reynolds number and thence th yrresponding value of f 
A repeat culation of flow rate using this new value of 
f will generally give the final answer within a few percent. 
While th ive f big. 2 apply to a straight pipe 
vith a rounded frictionless inlet, they can be used for 
pipes containing abrupt inlets, bends. and other fittings 
by adding an appropnate value to the value of N, com- 
rt] ught pipe, to obtain an effec- 


puted from the length of st 
tive value of N for use with Fig. 2. An abrupt inlet can 
be allowed for by adding 0.5 to the v ilue of N computed 
for the pipe length alone Fittings and valves may be 
lowed for by adding the appropriate friction loss, ex 
pressed as number of velocity heads, to the value of N 
is given in Table II, Lapple, p. 95, this issue). How 
ever, where the fitting contains a contracted portion in 
which the cross-section is consider tbly less than that of 
the pipe, as in some \ ilves pecial inalysis must be made 
since the contracted portion may be a controlling factor 
in determining the discharge rate This is because sonic 
velocities mav be ittained in this portion before being 
ittained in any other portion f the pipe. Fortunately, 


such cases are rare and will usually arise only for very 


short lines 

A comparison of the curves of Fig. 2 will show that, 
for a given pipeline ind pressure differential, the mass 
discharge rate under adiabatic flow conditions will never 
be more than 20 percent greater than for isothermal flow 
conditions. The difference is greatest for short pipes 
For pipes over about 1,000 pipe diameters long (N > 10), 
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the discharge for adiabatic conditions will be less than 
5 percent greater than for isothermal conditions. 

For pipes of N 50 (corresponding to pipes more than 
about 3,000 pipe diameters long), the maximum possible 
discharge rate 1s given within 6 percent or less by the fol- 


lowing expression for either adiabatic or isothermal flow: 


Ge/Gei = Ve/N (4) 
or, by substitution for G.n 
Ge = = po Voge M/RToN 5) 


For pipes of N larger than 200, this approximation 1s 
iccurate to better than 2 percent. 

In vacuum condensers operating at pressures under 100 
mm. Hg, the capacity of the condenser is sometimes 
limited by the maximum vapor that can be handled 
through the tubes for a given inlet (or column) pressure, 
rather than by the av silable heat transfer surface. This 
case is usually encountered when high molecular weight 
vapors are passed through condenser tubes which are too 
long in SS to the total cross-sectional area of the 
tubes. In such cases, the heat transfer surface can be 
utilized most effectively by using more shorter tubes in 
parallel or possibly, if permissible, passing the vapors 
through the shell side. The curves of Fig. 2 can be utilized 
for evaluating such conditions.* 


4 PROBLEM SOLVED 

A reaction vessel designed for 100 psig. normally 
operates at 35 psig. and 65 deg. F. If the temperature 
rises to 100 deg. C., a decomposition occurs with almost 
explosive violence and CO gas is evolved. To relieve the 
pressur¢ caused by such a decomposition a 6-1. Sch. 80 
std. iron pipe, 23 ft. long, containing three std. 45-deg. 
ells, is provided as a vent. This pipe contains a lead rup- 
ture disk scored to break at 100 psig. What is the maxi- 
mum possible rate of formation of CO gas which can 


be tolerated without exceeding the design pressure of 
the vessel? From the above we find that the various 
quantities involved in the calculation are: D = 5.761 


in. LD. = 0.480 ft. The pipe cross section inside = 0.181 
sq. ft. M for CO = 28 and k as shown above 1.4.T. 2 
100 deg. C. = 672 deg. F. abs. From Ref. (5), p. 791, 
0.021 ep 1.4 10° Ib. ‘see. ft. Also, p 100 
psig 16.500 Ib. force ‘sq. ft. ab , and p l atm. = 
7.120 Ib. force/sq. ft. ab 


The problem may be calculated as follows: From Eq, 


G 16,500 32.1 28/(2.718 1.546 
672)1 and G 295 Ib./(se sq. ft From the 
mnditions, PsP 2,120/16,500 0.128 The value 


of N for the straight pipe, from Ea. (3), = 4 0.0035 
230.480 067 velocity heads. For the three ells 
from Table II, Lapple, p. 95. this issue) N 3 0.3 
— 0.9. and for the abrupt inlet (as mentioned above) 
N 0.5. N for the line i 0.67 + 0.9 + 0.5 = 2.07 

From the k = 1.4 chart of Fig. 2, with N = 2.07 and 
p/p 0.128. the value of G/G.,, is found to be 0.730. 
Hence G 0.730 295 215 Ib./(sec (sq. ft.). 
Then N,. = 0.480 x 215/(1.4 x 10°) = pA @ os 
This Reynolds number corresponds to f = 0.0031 (from 
Fig. 2, Lapple, p. 99, this issue). Repeating the cal- 
culation with f = 0.0031 vields N = 2.00, G/Gens 
0737 and G = 218 Ib./(sec.) (sq.ft.). The discharge 
rate is therefore 218 0.181 — 39.4 Ib./sec., which 1s 

*Such an evaluation will usually be conservative (and may be 
excessively so) as regards flow limitations because high molecular 
vapors near the condensation point may be associated so that the 
effective molecular weight ts considerably greater than the formula 
weight. An outstanding example is acetic acid vapor Unfortun- 
ately, insufficient data are available to make allowances for asso- 
ciation in most cases. The actual amount of vapor handled by 
a given condenser may be greater than would be estimated from 
formula weight. 
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the rate corresponding to the maximum design pressure 
of the vessel. 
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Centrifugal process pumps have developed trom the type with 


overhung volute casing (1), to types with supported volute 


Progress in Pumping Liquids 


casing dismantled by removing a head (2), or dismantled from 
the inboard side without disconnecting piping (3 


Definite trends in pump usage and design are becoming 


evident, bearing on the basic problems of suction, leakage and costs 


IRVING TAYLOR, Head, Pump and Compressor Section, Engineering Department, 


The Lummus Co., New York, N. Y. 


Today nearly all pumps offered for use in the process 


industr have been physically proved. There is seldom 
any question whether a pump i ipable of delivering 
th ! liquid from its discharge line, if all antici 
pated Kiitions of vice a known to the s ipplier 
Alt the hydraulic performance mav not be fully 
und 1. it ficiently predictable, and both hvdraulic 

and mechat | designs are at least workabk 
th i xoblems which are 
t tinta d ipp ind 
| lems are Getting and 
k i tion 2 lucing and pr ntin 
] vu t includin perating 

t The first pro m Dp 
vhenever th ntrols or 
lf-prin mor roperh If-repriming 
i n involve ntinuou limination of gas or 
‘ n the liquid ng pumped. The second problem 
On t rol tl nav not b 
t t ) p nstalled but 
tit 
Actua tl tl 1 1 which th problems 
‘ t t that of greatest importan the prin 
] } h n bout in the reverse 
I} not unnatural, since the tendency is alwavs 
t k first on ¢] } Pump manufacturers cannot 
be b! if t 1 directly toward t re tion 
1 leak reduction before discovering the importance 

Paradoxically, how r, it mav turn out that efforts on 
the |! 1s suction problem will actually bring about 
larger savings in overall costs than the direct cost-reduction 


savings that have already been realized. As an example 
performance 


in the case of small centnfugal pumps anyway), certain 


new designs and new arrangements are on the verge 
of permitting partial climination of pump houses, piping 
ind vessel supports, as well as reduction in the necessan 


in attendance 


TRENDS IN PUMP USE 
Trends in the application, selection and arrangement 


in hardly be separated from trends in design 


ot pump 


so intimately are they related. Still, it i possible to cite 
the most obvious departures from past tice 

1. Rotating pumps, including the centrifugal and rotary 
types a well as some hybrid “turbine type” or peripheral 
pumps, are still tending to displace the older reciprocating 
types. In essence this 1 trend away from puls yw 
to uninterrupted, continuous fluid flow, with the elimina 
tion of continuous valve action \ vilar trend awat 
from cranks, rods and val ntinuing in the prime 
mover field and is taking pla n comp ors, too An 
important consequence of this trend is the use of smaller 
for larger and older equipment for th ime scrvice 

The trend toward centrifugal pumps will ntinue 
yarticularly as process industt find need to handle lighter 
ind lighter liquids, many near th boiling points. Rotary 


mntinuing their invasion of reciprocating 
us liquids are being pumped 
1 trend to make 
pecial services 

variable-capacity 


pumps a » are 


, primarily wh i 
Among centrifugal pum th 
increasing use of vertical-shaft types for 

3. Increasing interest 
pumps and proportioning pumps. Many of these h 
automatic control features built into the pump or into 
the driver 

4. Improvements are evident in the use of pump com 
binations and piping irangements Among these we 
should note the use of separate booster pumps in con 
junction with pumps which otherwise would have difficulty 


evident in 
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in inducing full flow when supply tank levels are low. 
Also worth noting are the use of pump and jet combina- 
tions, and the growing tendency to avoid parallel operation 
of pumps, except where absolutely necessary. 


TRENDS IN PUMP DESIGN 

Reciprocating Pumps—\With a few exceptions there 
has been little change in design in reciprocating pumps in 
15 years. The largest sizes, those which used compounded 
steam ends or “crank and flywheel” steam drive, are no 
longer being offered, having lost the field to centrifugal 
pumps. Perhaps the most important advances concern 
variable-capacity power pumps and small proportioning 
pump designs. The variation of stroke length with con 
stant motor speed has been accomplished in a number 
of ingenious way These arrangements usually lend them 
selves to automatic control, not only in the small propor 
tioning feeders with fractional horsepower motors, but 


also on some of the large vertical tr plex, high-pressure 
powcr pumps using motors up to ind above 50 hp 

There is some evidence of advance in valves for the 
liquid ends of reci iting pumps as a few makes are 
being marketed bv othe than mp manufacturers 


Centrifugal Pumps—At present and potentially these 
umps are the most advanced. Their design trends will 
f discussed, in rough chronological order, primarily from 
the point of view of the basic problems. 


COST REDUCTION 


During the past 15 vears a number of concrete achieve- 
ments in cost reduction have come about—and not in 
initial cost alone. Among these we mav mention 

1. Most 1,750-rpm. designs have been superseded some 
time ago by 3,550-1pm. pumps, except for low heads 

2. Manv horizontally split casing designs have been 
superseded by vertically-split casings 

3. Among the so-called “process type” pumps, widely 
used in both refinery process service and in other process 
industries, an important serics of changes has been going 
on. The type of single-stage pump with double-suction 
impeller in a central casing having two packingboxes 
between the bearings, has been superseded by pumps 
having an overhung single-suction impeller and only a 
single packingbox. Here the impeller is supported on a 
cantilever shaft and the casing is outboard of the bearings, 
as Fig. 1 indicate 

The next step in this design which initially had an 
overhung volute casing, bracket-mounted to the bearing 
housing, was to make pumps having a saddle-mounted 
or centerline-supported volute, in which the impeller is 
overhung, as in Fig The design is thought to provide 
more strength against pipe strain and better alignments, 
especially for pumps handling hot ‘iqutls. More recently 
it has been applied to two-stage pumps also 

A still further development of this type came about 
in an effort to case dismantling and maintenance pro 
cedures. Some pumps with the pedestal-supported out 


board volute were first built with a large outboard head 


bolted on. for removal of the impeller. If these are called 
“outboard and inboard dismantling” types, their suc 
cessors (Fig. 3) might be called “inboard dismantling 
only” types. With the added provision of a spacer spool 
in the coupling, the complete internal assembly and the 
bearing housing can be removed from the pump without 
disturbing the main piping or driver 

4. Horizontal centrifugal pumps for certain services 
are being superseded by vertical-shaft designs. There are 
at least three reasons:(a) For very low capacities and high 
pressures, multi-stage centrifugals can be built more satis- 
factorily with a vertical shaft. In fact, the number of 
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stages that can be run in series 
on a vertical centrifugal pump 
is almost limitless. (b) Where 
the available suction head for 
a honzontal pump is insuffi 
cient or would require clevat 
ing the supply vessel, a vertical 
pump (as m Fig. 4) with its 
first-stage impeller near the 
bottom may be sect in a hole, 


thus increasing the static suc 


tion head without clevating the i ¥ 


supply vessel. (c) For pump 
ri 


ing the more hazardous liquids, i 


x those that must not Icak 


it all, the vertical pump lends = = i 


4 
itself well to a “stuffing-box 


less” design in which the driv 
ing motor is liquid-filled and y 


has its shaft extend into the 
pump through a seal which 
keeps the liquids apart 

5. Further improvements in 
corrosion- and erosion-resisting 
centrifugal pumps are being in 
troduced. Special materials fo: 
casings and wetted parts are 
now no novelty, especially in 
the chemical pump held. 
Slurry-handling designs are re- 
ceiving more attention. Three 
approaches to the problem of 
abrasion resistance imclude the 
use of rubber-linings, abrasion- Fig, 4—Vertical centrifugal 
resisting materials, such as pumps solve NPSH prob- 
manganese stecl, and pump at lem by going down. 
rangements which providc 
continuous flushing of clean liquid through the throat 
and clearance spaces. 

6. Further than the speed increase already noted, since 
pumps operating at speeds above 4,000 rpm. have gained 
a foothold in the railroad and marine fields, they will 
soon make a dent in the process field for a varicty of 


special services 


LEAKAGE PREVENTION 
Effort toward the reduction or virtual prevention of 
leakage has, in comparatively recent years, brought about 
the development of mechanical seals. In the last 12 years 
there has been remarkable progress in this direction. Some 
seals were developed for light-duty water pumps and 
chemical pumps, but such devices really won attention 
when they were tried out in one of the most difficult 
packing services, the handling of liquid propane and 
similar light hydrocarbons. Here they achieved fair suc- 
cess from the start and further improvements were not 
long in the making. In this service, the circulation of 
gland oil through lantern rings had not worked out well 
enough. Although gland oil does increase the length of 
packing life in hot-oil pumps and seme pumps for non- 
lubricating liquids, where it lubricates and cools the pack- 
ing directly, gland oil had little success in postponing 
packing failures on liquids of low specific gravities at high 
vapor pressures 
There is still some division of opinion regarding the 
relative merits of single and double mechanical seals. The 
double seal, which faces both ways on a shaft, usually 
requires more in the way of auxiliaries and automatic 
controls, and so every effort has been made to perfect 
(Continued on page 132) 
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Fig. 1—Axial fiow compressor (Westinghouse) is quite differ- Fig. 2—High-efficiency centrifugal compressor (Ocerlikon) dis- 
4 ent in appearance from the centrifugal of Fig. 2. charges at four points around periphery as in Fig. 4. 


Development of High Capacity Compression 


Much progress is being made in both axial flow and 
centrifugal compressors for high-capacity, high-efficiency needs 


P. F. MARTINUZZI, Professor of Mechanical Engineering, Cornell University, Ithaca, N. Y. 


, Comp essed air in large quantities 1s required by many iircraft has given a great impulse to research and develop 
t In most , it pplied by con ment in high-efficiency compre 
| ntional trif ] rs or | ton npressors Verv considerable prog has been attained in the 
Bot t : fact 1 veral, | ut their J “ 1] i n Fneland and Sw tzerland 
f itive 65 to 7 vercent levelopment has been mainly directed 
t t ind! il th Lit raft engine compressor, which 
tl | " finit t able to industrial needs owing to its 
Bot } wineering t f ch-eficicncy machines 
there a ‘ ire po f la n industrial gas turbin in be used suc 
tit fa t ga in be led at high Ire, fully t ga mpressors in industry. It is well 
‘ vith verv h ficien Sometime, the limiting factor known that the first su ‘sful industnal gas turbine, the 
Brown-Boveri turbine applied to the Houdrv catalytic 


racking process, was us a che ul proc 


AXIAL COMPRESSORS 


4 , with compression ratios from 4-to-1 up to 12-to 1. It Modern high-efficiency com ms are of two types 
u i differential p plant and its net power is the the axial and the entrifugal compressor. The first of 
- differen betw 1 the power supple 1 by the turbine’ these is essentially an inverted reaction turbine. The 

and that absorbed by the compressor principle of such a machine is quite old. Sir Charles 

Consequently, both net power tput and over all Parsons patented the idea over 60 years ago, and tried = 

efficiency of the turbine pow plant are strongly unsuccessfully to develop it 40 years ago. . 

iffected by the efficiency of the pressor. If com Although an axial compressor and a reaction turbine | 

pressor efficiency falls below certain ( no net power ire very similar in appearance, in reality the problems : 

mains. The minimum permissible compressor efficiency _ to be solved in the two machines are completely different : 

varies with the maximum temperature and other factors, In the turbine, gas pressure is transformed into gas ‘ 

but the most favorable case, involving high tem- velocity, and the energy of motion of the gas is then 7 

f heat exchangers, the adiabatic converted to engine torque by suitable deviations of the 

by conventional turbo-compressors are fluid stream, which cause a change in the tangential , 

f ras turbin omponent of the momentum of the fluid mass. The : 

\st t ’ | f t yomi transformation of | to velocity is a natural process, < 
in b ett ted with ind excell nt efh- 


nthaln 


x 
| 
| 
} Great Brit 1 for ps 
Switzer! t p t ] f ng really In the axial compr r tl tuation different. Here 
" shat The +} motion of th np blad presses 
prol t f t ! id nd high ve tv on the Auid, and thi locity then 
+} — fluid dynamics. 2 eidorahle oy reduced and the enerey of motion of the fluid is trans 
p its enabled the to be reached formed to press 1] peration nverting velocity 
Since then the nto p slwavs dificult and i mpanied by 
tance a } +} gas turbir liion for notable losses 
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lhis expresses the essential difference between turbine 
and axial compressor. Not only is the transformation of 
velocity into pressure bound with losses, but it is im 
possible to transform large variations of kinetic energy 
into pressure. Hence, reasonable efficiencies can be ob 
tained only if the difference between the entering and the 
leaving velocity in cach row of blades is small. Conse 
quently, the pressure risc that can be obtained in each 
stage 1s small, and the axial compiessor requires many 
stages to obtain a high pressure ratio. It needs many 
more stages than the corresponding :eaction turbine wil! 
require to transform the same pressure ratio into rota 
tive power at the same periplicral velocity. In general, 
it can be said that about four times as many stages is 
required by the axial compressor as for a reaction turbine 
which operates at the same pressure ratio and peripheral 
velocity. 

As we have noted, current axial compressor designs 
have become possible through the understanding of 
modern fluid dynamics and aerodynamics. Different 
theories and methods were applied. In some cases long 
and careful experiments were made on profile grids, which 
correspond to a row of compressor blades. A theory was 
then developed to allow these test data to be applied 
to compressor design. In other cases, cach compressor 
blade was considered as a single aerodynamic profile ol 
wing moving in an airstream. ‘The theory developed for 
this case takes into account the fact that there are man 
blades relatively near each other.’ Although these two 
theories appear to differ quite a lot, they really consider 
the same - vocals from different viewpoints, and can 
be deemed equivalent 

Calculations of axial compressors are further compli- 
cated by the fact that, in order to reduce the number 


of stages, peripheral velocities and airstream velocities 
are often very high. This is because the pressure rise per 
stage increases with the square of the peripheral velocity 
When these velocities approach the speed of sound, com 
pressibility effects appear with extremely bad consequence 
for efficiency and smooth running—difficulties which are 


similar to those met by aircraft flying at or near the 
velocity of sound. 

Notwithstanding all th« problems, the results now 
obtained with axial compressors are excellent, and would 
have appeared incredible 15 years ago. Over-all adiabatic 
efficiencies of over 85 percent are quite common, and 
there are large compressors working at S88 percent over 
all adiabatic efficiency. An efficiency of 90 percent has 
been passed in experimental types, and there is no doubt 
that even higher efficiency figures will become usual within 
a few years. These figures must be compared with the 
65 to 72 percent adiabatic efficiencies of conventional 


turbo-compressor groups. Obviously, the saving in power 
is extremely high. 

At the same time, the number of stages required to 
reach a given compression ratio has been reduced. A 
few years ago, a ratio of 4 to 1 required about 20 stages; 
now it can be obtained with 9 stages or even fewer. A 
large reduction in number of stages is accompanied, how- 


ever, by a fall in efficiency. 


Ihe axial compressor is small, light and compact, and 
particularly apt to deal with extremely large volumes 
f air or other gases. For example, a 13,000-kw. gas tur- 


bine now working in Switzerland uses well over 100,000 
cfm., while 7,000-kw. turbine now being installed 
will need twice as much air at a very high compression 
ratio of 11 to 1. The axial compressor lends itself nicely 
to multi-stage design. There is little or no loss of efh 
ciency and of space in passing from stage to stage. Some 
compressors have 20 stages in a single machine, although 
the trend now is toward fewer stages per machine. For 
high compression ratios intercoolers are placed between 
each 10- or 12-stage compressor. 

This type of compressor is adapted to interesting and 
useful applications in chemical industries, owing to its 
compactness and extremely high efficiency. Its main de 
fect lies in the fact that its characteristic curve is very 
teep-—that is, small variations in volume imply large 
variations in pressure. Violent surging occurs if the 
flow volume is reduced beyond a well defined limit. For 
ipplications where either pressure or volume fluctuate, 
a variable-speed drive is necessary. Owing to their high 
speed of rotation, however, axial compressors are well 
uited to variable-speed drivers such as steam or gas 


turbine Axial compressors, then, are excellent if intge 
lumes of fluid are required. They are not particularly 
lf mall volumes, below 6,000 cfm. 


CENTRIFUGAL COMPRESSORS 

Ihe needs of the gas turbine have also brought con- 
iderable improvement to today’s centrifugal compressor 
through the application of fluid dvnamics methods.’ For 


aviation purposes, single-stage centrifugal compressors giv- 


ing compression ratios of nearly 4 to 1 and adiabatic 
eficiencies of over 80 percent have been brought out, 
vhile less extreme types, suitable for industrial gas tur- 
bines or for industrial air compressors, have been de- 
veloped in Switzerland by the Machinenfabrik Oerlikon. 
Apart from general improvements in the design of the 
machine, these compressors have a characteristic feature; 
the diffuser spiral is divided into three or, more usually, 
four branches.‘ 

It can be proved that this division of the diffuser spiral 
results in a considerable increase in efficiency. This occurs 
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Fig. 3—Simplified cross-section of axial 
flow compressor similar to Fig. 1. 
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Fig. 4—Oerlikon centrifugal compressor 
showing multiple discharge points. 


Fig. 5—Pressure and efficiency curves for 
Oerlikon compressor of Fig. 4. 


13] 


| 
; 
AY 
q 
’ | 
: pate 
a 


because, owing to the smaller radial extension of each 
branch, the pressure differential in the diffuser pipe is con 
siderably reduced. Odcrlikon compressors with moderate 


periphe il speeds, suitable for industrial applications, give 
adiabatic ethcien f 84 percent, a 4-to-l compression 
ra g tam th th tag Intercooh is 
in porated npact n the NN pPTesso if desired 
Recent ments tend toward higher pe ipheral speeds, 
t t st to tw 


P ‘ 

t than t ixial com or. Its efficiency 

excellent » lower them that of th 


wial: it can deal with smaller volumes than the axial, but 
is less well adapted to extremely large flow rates 
It can be seen that present design of ixial and centrifugal 
MN PTESsors have complementary qualith s and detects 
Both types undoubtedly will be called upon to give excel 
lent service in industrial and chemical processes. 
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the ngle sca Both tvp ill probably survive In 
both England and in the United States keen competition 
among new seal designs is promoting a healthy situation 
Most of the centrifugal pump manufacturers have been 
drawn into the tray th mtanly, or by torce of 
rt tan 1 th ft tho who failed to see the 


relations of this basic problem to their own designs 
A valuable byproduct of the quest for good mechanical 
seals has been a considerable increase in the knowledge 
about conventional packing. All in ill, the leakage-reduc 


tion job is becoming a little less art, a little more science. 


THE PROBLEM OF SUCTION 
Because centrifugal pumps have often had to draw 


liquid from a level below that ot pump, the priming 


pr em has been ) ind has tended to draw atten- 
tion away from the more basic pr Iblem of “net positive 
ction head The NPSH problem, although formerly 
bscured by the emphasis on priming and flooding, is now 
coming to be appreciated. Many a pump has been able 
to secure suction imuitia being primed, only to fail 
to maintain sufficicnt t by its inability to induce 


it wut, and 


Here NPSH 


i t ) | f the liquid The term is a us 
ful iplified sin f eral concurrent condi 
t nvolved in th rrangement of suction line and 

l. the rate of fi ind the p ertics and tempera 
t f th juid b i 1. Measured at th iction 
nt sump, it is the inlet head 

p ibl nder flow nditions 


1 a \ th ‘ NPSH re 
lu 


q 1, f y n rat ipacit Since th ! of 
NPSII availab! NPSH la sy t ym parc 
fow f tation ring toda 

| 1 4 1 f full i t it low 
i ‘ f NPSIT but, of tl ire limit 
t t Th rore, 
t thods f id ful! flow are of interest when 
these d t \m th 

pum levation of ls, u f vertical pumps 

woster pumy ntermitten essurizing of a lock-chamber 
in the suction is well as the essential reduction of 
ill tion-line 

One bold new approach 


< handing non 
us liquid-gas mixtures this pump 
is not sensitive to marginal NPSHL. It will, m fact, operate 
vith NPSH values approaching zc Unlike a normal 
le a mixture ntaining as much 
is 50 percent gas or vapor by lume—with only 50 
percent liquid—continu wisly delivering the gas and the 
liquid through separate discharge connections under re 
quired delivery pressures Its action ts contimuous, as 
distinguished from the slugging of self-priming pumps. 
Rotary Pumps—Design trends in the rotary pump field 
also should center around improvement of flow inducing, 
ind here there is more chance for reducing losses inside 
the pumps themselves. Perhaps the most outstanding 
advance along these lines was made by Gulf Research & 
Development Co. under the guidance of R. J. S. Pigott. 
After testing and analyzing the various losses on many 
types of rotary pumps, this group recently brought forth 
improvements in the type of internal gear pump 
tooth difference.” Rearrangement of the 
nter of the gears, instead of at the periphery, 
itrifugal force to aid rathe: than impede the 
Inclined rotating ports to ease the change 


f direction of liquid entering the gears also helped cut 
lown the losses. Such pumps are being used at present 
for aircraft. but industrial applications may follow soon 


type 
hav mm into then vn for a limited field of service 
Iu last 12 vears. In their rat thev are excellent 
m lift and ¢ handling ent uned gas, but ar 
not as good a itrifugals for low NPSH. They take in 
ind deliver anv gas that es along with the liquid, but 
vhen the vapor pr re is approached, their capacity 1s 

greatly reduced. It their hvbrid performance character- 
stic that fits them for a few applications better than cither 
itrifugal or a rota 


Conclusions—For today, we may note that there ts 
much current interest in centrifugal pumps of the stuffing- 


bon] type because they promise to solve both the prob 

n f leakage and of ist luction. The latter mes 
from ti robabilitv that th quire less attention and 
] maintenance. For tomorrow, with further development 
m the basic problem of suction, it seems likely that many 
mumps will be located besid r partly inside, the vessels 


from which they pump thus enabling even greater over- 


to be realized 


many users assume that the larger the eye area of 

1 the lower the required NPSH, this ts a hasty general- 
ization. There ts an eptimum eye area, rather than a maximum, 
for best flow induction performance 
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Fig. 1—These steam-driven recirculating compressors are 
operating at 5,000 psig. in an ammonia synthesis plant. 


Fig. 2—Group of ten angle gas-engine-driven compressors, 
each rated at 1,000 bhp., in a southwestern chemical plant. 


Process Pressures Forging Higher 


Reciprocating compressors are responding to demands 
for higher speeds, greater compactness and higher pressures 


H. M. BOTELER, Assistant Manager, Compressor Div., Worthington Pump & Machinery Corp., Buffalo, N. Y. 


Rapid advances in chemical processing technique during 
and war have been a challenge to the inventive 
genius of compressor manufacturers and has heavily taxed 
their production facilities The ever widening range of 
pressures and types of fluid to be handled presents new 
laily im the proper applic ition of compression 


since the 


problems 
nt 
Reciprocating compressors may be classified into three 
general groups including: (1) Standard designs for han 
dling air and other mert, non-corr gases at moderate 
Modifications of the first group, especially 
1 specific process requirement; and 
(3) Designs for high pressure. The first group comprises 
the manufacturers’ stock and price list items. However, 
since the ind running parts of these units are used 
also for c second and third groups, 
improvements made here benefit the other groups 
High land values and building costs have created a 
demand for more capacity in a smaller space. To meet 
this need existing compressor designs have been modified 
ind improved to permit higher speeds. The result has 
hieved through the use of more adequate pressure 
metals with better wearing and physical 
improved valve flow characteristics, pistons of 
struction, and more effective balancing 
to minimize General appearance of the 
ntional tvpe horizontal machines has been greatly 
improved by streamlining wherever possible 
Relatively high-speed, angle-type units, 
driven at 500-600 rpm., are finding wider applications and 
greater general acceptance. This compressor uses an over- 
hung shaft-mounted motor and has good running balance 
which reduces the foundation to a simple block of con 
crete for minimum installation time and expense. Motors 
for this type mav be induction or synchronous design. An 
alternate drive arrangement is through a flexible coupling 
from practically any type of prime mover 


IVE 
pressures; (2 
designed and built for 


frames 
mmpressors of the 


been ac 
lubricating svstem 
qualities, 
hghter weight 
ia force 
nv 


new powcr 
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Chemical plant needs have tremendously increased the 
demand for units of the second classification. Applications 
for such compressors are steadily increasing. Process re- 
quirements are vastly more exacting now than they were 
a few vears ago and the nature of the gases handled is far 
more complex. Methods of evaluating the compression 
characteristics of these complex gases have steadily im- 
proved. However, the lack of published data on specific 
heats, physical and critical constants of certain of the 
uncommon gases is sometimes a handicap. The problem 
will be with us until such information can be made more 
generally available 

Corrosion problems are ever present, and are accentu- 
ited in some of the newer processes. Selection of the most 
suitable ils of construction therefore is” becoming 
increasingly important. The compressor manufacturer can 
not guarantee his equipment against corrosion but he 
does attempt to suggest materials best suited from the 
wer-all viewpoint of corrosion resistance, wearing qualities 
ind obtainability. Close cooperation between manufac 
turer and purchaser is necessary, of course, for most satis- 
factory results 


mater 


MOISTURE'S BAD EFFECTS 

Closely allied with the problem of corrosion within com 
pressor cvlinders is the effect of moisture or gas condensate 
Manv so-called corrosive gases are not corrosive at all, or 
only mildly so, when completely dry. Condensate within 
the cylinder therefore plays a dual destructive role. It not 
only tends to wash awav the lubrication essential for long 
life of rubbing surfaces, but it also exposes these de-oiled, 
highly polished surfaces to attack by a gas made corrosive 
by the presence of condensate 

Manv operators have received surprisingly large dividends 
from the use of adequate separators at compressor cvlinder 
inlets. Separators to remove entrained liquid from the 
gas stream, plus a little extra expenditure to provide a 
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worth l juan pact wate ut a 
ten tl cw nt t th i it the 
cvin ct isually associated with 

perat ita t grew tap 
unit t th g Most of the plants ha LOW 
been t to peacchime p xiuction of fertiizers am 
othe: mn i ind ne ha CXp nded, cquuinng 
the thon of existing upment. Many recirculating 
comp rs, as in Fig. 1, have been operating continuously, 
with only routine inspection and maimtenance, sin the 
early 1940's. Some went into operation at a much earlier 
date American-made units have now completely sup 
planted those formerly made only in Germany 

Release of impounded foreign patents has focused atten 


tion particularly on the third group of compressors. ‘Ther« 
are several plants now under construction, mostly pilot 
installations, for producing synthetic fuels and chemicals 
Pressures range from 5,000 to 15,000 psig. Fortunately, 
compressor design is keeping pace with this development 
I urthe rmore, indications are that within the next few vears 
there will be a marked imerease in such requirements for 
compression cquipni nt 

\mong gas-engine-driven compressors, the trend has been 
more compact units, again reflecting the 


need for more capacity in a smaller space. Angle-type 


i i i the heavy, Ow 


Ih i wiltly, angle 
wuts saving first made the the carly iVous 
t ' ite m that decade larger units 
t np mec int neral Devel 
it t stil tg u vas retarded during the war, 
t ! tead viressed n loda umits ot 2,000 

t ip. 4 Wu 
bkinphasis at present th mits is on improved 
thermal efficiency. Higher compression, more complete 
cavenging of burned gas ind greater spark imtensity, 
have reduced fuel consumption by 15 percent, and further 
reduction seems possibl ind probable Fuel costs, and 


often the lack of suitable gas im certain sections of the 
ountry, have heretofore restricted gas engine use in some 
localities. However, facilities should 
tend to make application of angle gas-engime units more 
wide spread. The chemical industry, it should be noted, 
is using such units in increasing volume 

Although it can be expected that centrifugal compressors 
may eventually outmode the reciprocating type for many 
of the future installations involving large capacities and 
moderate pressures, still, the need for reciprocating 
machines is assured for many vears to come. This is espe- 
cially true in process industries where the inherent char- 
icteristics of the reciprocating machine will continue in 
demand for a wide range of capacity control and moderate 
volumes at relatively high pressures. 


expanded pipelu 


Vacuum dehydration unit in an English penicillin plant has 
11 rotary condensers operating at —70 deg. F. and 2 microns. 
Capacity is over 100 Ib. per hr. at 0.1 mm. total pressure. 


National Research Corp.'s pilot plant for dehydrating coffee 
concentrates, showing extractors, moving belt dehydrator and 
brine absorption dryer for separation of water vapor load. 


Trends in Vacuum Processing Equipment 


Evaporative coating, dehydration, distillation and other 
processes are benefiting from improvement in vacuum techniques 


JOHN H. DURANT, National Research Corp., Cambridge, Mass. 


Through wartime necessity rapid advances occurred in 
high vacuum technology, as is now well known. Today 
we have large metal systems inc Irporating numerous valves, 
rotary seals and internal moving parts, operating success- 
fully at pressure low 1 mm. Hg abs. The reason is not 
far to seck: Although the engineer in designing a process 
attempts possi t cactions which take piace 
at or near atmospheric pressure, this id il is impossible 
for many processes and high vacuum is n irv for one 
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x more of several reasons. These may be summarized 
is follows: 

1. At high vacuum the vaporization temperatures of 
materials are reduced, thus inhibiting thermal decomposi- 
tion and simplifying selection of construction materials 
for reaction chambers. 

2. The virtual absence of oxygen and other gases protects 
process materials from chemical decomposition and con- 
tamination. 
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it the cla il flow 
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t tion chambers, pumps, gages, and 
usually val | tlv a tem will al quire aunil 
aries such as refrigcrated traps, baffles, automatic contr 
ind other inst it : 

BASI ! 


Chamber Gencrally the construction of vacuum cham 


bers is in a lance with accepted practice for pressure 
vesscl Ithough structural strength is not a prime con 
sideration since pressur cting on the outside are small 
Castings, if used, must be carefully inspected for porosity 

nd their hould be « raged. Onc the most trou 
b me phenomena of | ' m is the ability to out 


by most materials. Adsorbed gases on dirt: 


or rough surfa ich as rusty steel) increase the tim 
required to attain low operating pressures. The presencc 
f insulating mat vinch absorb frases ind « mdensibk 
vapors also results in long cvacuation cycles and prevents 
attainment of sub-micron pressures. Gasketed joints must 


be smooth and a it so that a minimum amount of the gasket 
material is exposed to the inside of the vessel 

Pumps—FV or systems operating at pressures below 1 mm 
Hg, mechanical pumps are generally used as a_primarv 
vacuum produc Several manufacturers offer excellent 
rotary oil-sealed pumps ranging in capacitv from a few 
liters per min. to sc sau hundred cubic feet per min. The 
principal difficulty encountered in the operation of such 
units is the gradual accumulation of water and other con 
densibles in the oil. In effect, this raises the vapor pres 
sure of the sealing dium to a point where it is Impos 


sible to attain low ultimate pressures. To remedv thi 
trouble, continuous oi) clarifiers are available. cither as 
part of the pump for single installations or as separate unit 
for connection to eral pumps in multiple installation 


Carefully manufactured two-stage mechanical pumps us 
ing specially processed oil will attain ultimate pressures a 


low as 9.05 micron. However, their capacity is small- 

whollv inadequate to handle the large volumes which must 
be exhausted from m tal systems to maintain low pres 
iwainst tt-cassing of contaminated surfaces and 
inleakages of air Por this reason, diffusion pumps arc 
commonly emploved to boost the capacitv of mechanic 

pumps Th yet tvpe pumps util ive mercury or, mor 
frequenth W-vapor-pressure n r more stages 
thev compress the gas at the pressure of the chamber to a 


higher valu 


uch that the mechanical pump can operate 
in a higher and hence more efficient range 


DIFEUSION PUNE HARACTERISTICS 


Denending on the tvpe of service, the engineer has con 
siderable choice in the operating characteristics of the 
diffusion pump he mav want to use. Boost type pumps 
which attain maximum speeds at 300 microns are available 
for dehvdration and distillation | operations Other pump 


peaking at pressu ] micron or low are useful in 
applications wher Shi ghest pumping speeds are needed 
to attain ultimate pressures of a fraction of a micron. 

For producing pressures below 1 ~« 10° mm, it is gen- 


erally considered necessary to provide a water-cooled or 
refrigerated baffle to prevent diffusion of pump oil vapor 
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the ' from th 
have 
t f g an 
(; | ng ircs below | mm., bourdon 
rn inom 
f! 1] re minute and difficult to read 
l erviceab cunm ga utilizin the 
incipl f thermal conductivity of gases a wailable 
for pre between 1 and 1,000 microns. Inexpensive, 
thev a yuite durable when equipped with metal en- 
4 
P ! below 1 micron are generally measured with 
hot-filament ionization gages which are constructed of glass 
ind require careful handling They cannot be exposed to 
pressures above | micron when in ration because of 


danger of burning out the + sealing Thi is latter objection 
artially eliminated by the self-protecting feature incor- 
norated in most control circuits to shut down the gage 
iutomatically in the event of too much increase in pres- 
sure 
\ unique gage of recent design employs the ionization 
prin my but depends upon a radioactive source of alpha 
particles instead of ; : het filament clectron source. This 
wnit has a range of 1 micron to 10 mm. and is undamaged 
if exposed to atmospheric pressure 
alves. The problem of constructing and maintaining 
vstems which mav be evacuated to pressures in the micron 
range is most easily understood by considering the tre- 
mendous pressure differentials involved Leakage of 1 
cu. ft. of air at atmospheric pressure into a system oper- 
iting at 1 micron necessitates removal of 760,000 cu.ft. 
ff air to maintain the internal pressure. For this service 
the ordinary packed-stem tvpe of valve is out of the ques 
tion. Diaphragm or bellows tvpe valves offer the most 
ffective solution to this problem. For systems operating 
sub-micron pressures rubber diaphragms are not feasible 
hbecaus of the large area which would out-gas. Metallic 
iphragms are limited in amplitude of deflection, making 


their use feasible onlv in the smaller sizes. Large valves, 
wh generally used in vacuum piping, must utilize 


metallic bellows 
Lubricated plug valves and quick acting tvpes with 
xecially designed seals have met with success where a 
rtain amount of lubricant or rubber can be tolerated 


HIGH-VACUUM APPLICATIONS 

lhe principal types of process to which high vacuum is 
being applied include coating, dehydration, distillation and 
metallurgy. Vacuum coating techniques are being used in 
evaporating films of molecular thickness on to len and 
in making front-surface aluminum coated mirrors for high 
reflectance without refraction. Plastics are being coated 
with aluminum to simulate metal. A recently developed 
ontinuous coating machine is capable of coating flexible 
materials at several hundred feet per min 

An important high vacuum application is the drving of 
heat-sensitive materials by evaporating moisture from the 
frozen material. Except where cheap steam is available, 
the cost of operating multi-stage ciectors for this pur- 
pose usually prohibitive. Huge volumes of water vapor 
must be handled and relatively low operating costs have 
been achieved with continuously scraped rotating refrig- 
erated condensers which leave little vapor for the diffusion 
pump to handle. For smaller batches the familiar cabinet 
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type dryer with heated shelves is suitable, and for larger 
loads, rotary drum and moving belt units 

Closely related to dehydration is the distillation of high 
boiling « mpounds at partial iit pressures of a few microns 
cated im 


ty 


| 
Valuable materials such as vitamins are being 


i laboratory scale hay effected 15-plate separations on binary 
mixtures at very small pressure drop. Plant scak run? 
ment for fractional distillation under high vacuum should 
be a reality fairly soon 

High vacuum metallurgy has also been investigated 
ictively and high vacuum reduction furnaces have been 
built for the light metals, magnesium, sodium and calcium. 
Vacuum muffles are being used for heat treating where 
bright surface must be maintained, and induction and 


irc furnaces for pressures below a micron are being used in 


emoving mpunitic s, alloving, and dense and 
ound ingots of both ferrous and non-ferrous metals. 
Vacuum sintering shows promise in improving the density, 

well as the heat resistan md h In f various 


large stills having rotating comical evaporators with which 
the feed is in contact for the shortest po ible time The 
failing him type of high icuum still is of more interest 
to tl hemuical industry because of higher throughput and 
omparativel A iting t Large units have been 
Rat i high is vr h 
t wtace ha n served On various 
t ty] i t P vilities of fractional distilla 
t t ut now operating on 
5 © 00 
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Fig. 1—How molecular weight affects ejector performance. 
Entrainment factor is a function of molecular weight. 


it 12 4 16 '9 20 21 

for wmcreased steom required by elevoted temperoture 

Fig. 2—How suction temperature affects steam consumption 
of ejectors for varving air-water-vapor compositions. 


How Ejectors Are Developing 


Although ejector design is largely empirical, compression 


efficiency is improving and field of use is becoming better understood 


EDITORIAL STAFF 


St t tor tvp n long 
va " t t th b nnin f th entur 
vhen first lt up th verformance of 
m | team 
ent tation ‘ ’ At that time both their efficiency 
ind ¢! flexibility left much to be d d. At the outset 
n their low initial t. and the fact that the heat of the 
mot team ld be rt red in the feedwater system, 
made them attract nough to use at all. Now. however, 
vith fain forman limits. ha become an 

t | teh Ip f equipment in chemical 
in other field 

IT how the leveloped. During the 1920's « tor 
Ic I n to show is of nce and in this period 

t th icuum pumping de im 


w manufacturers began 


ntra tat ifion 
making them for tl dustrial market. since their low 
xt and simplicity overshadowed uncertain performance 


ind poor ¢ nomyv. In the next decade thev staved in the 
running and a rapidly expanding market led to a great 


13¢ 


manv munprovements in both economy and design — 


the w vears eyector u snowballed. with a phenomena 
cmt f ipment a Itimate vacuum 
produced. Now, although they are still being improved in 
design, ejectors are being studied more critically by industry 
to determine their place in the vacunm field. This article 
‘ ttempt to detine the limits within which the cjector 
mav prove to be the best all-around vacuum producer 
Vhe advantages of cjectors over other vacuum producing 
devices include simplicity, low first cost. no moving parts, 
light weight, compactness, and easily obtained and installed 
repair part Iso, little attention is re quired during opera- 
tion, and they can compre mdensible as well as non- 
ndensil vapor Then, t ejector in be built of 
both metallic and non-metallic acic-resistant materials 
Pinal vhen ver] ite at low cost. 
And her u the disa na t be cons dered An 


jector is a fixed-load machine, alwavs maintaining a fixed 
absolute suction pressure when a given load is applied. Its 
water requirements are higher than for other types of 
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Table I—Pounds per Hr. of Motive Steam to Compress 100 Lb. 
per Hr. of Dry Air With Single-Stage Ejector Unit. 


Suet. Mech. 
Press., - Motive Steam Pressure, Psig.——— —— Pump, 
In. Hg Cim 
Abs 7 100 125 150 175 200 250 300 Net* 
4 680 575 550 525 505 495 480 «6470 167 
455 425 405 385 70 365 350 «6340 ill 
278 245 235 225 220 215 207 200 
10 225 200 190 Iso 175 170 163 155 67 


* Net cfm. displacement required if mechanical vacuum pump 
is used. Net displacement gross displacement x vol. effy 


Table 11I—Pounds per Hr. of Motive Steam and Gpm. of Condenser Water to Compress 
100 Lb. per Hr. of Dry Air, With Two-Stage Unit With Jet Inter-Condenser. 


Condenser water at 70 deg. I 


tive steam at Various pressures 


Table 1l—Pounds per Hr. of Motive Steam to Compress 100 Lb. 
per Hr. of Drv Air, With Two-Stage Non-Condensing Unit. 


Suct. Mech 
Press., — Motive Steam Pressure, Psig.- ——- — Pump, 
In. He Cfm 
Abs 75 100 125 150 75 200 250 300 Net* 
625 3,350 3,150 3,000 2,850 2,750 1,340 


0.5 5,000 3,850 3 

2,000 1,650 1,500 1,410 1,340 200 210 1,150 670 
1.5 1,470 1,250 1,125 1,040 uso 930 446 
2.0 1,100 950 a7vO 970 755 725 690 660 335 
3.0 800 675 625 580 555 540 515 222 


* See note Table I 


Table VI—Booster Ejector Performance 


Lh. per hr. motive steam to compress 1,000 It 
water vapor per hr. to 1.5 in. Hg abs. 


Press Motive Steam Pressure, Paig.—- ——_____. Suct. Press Motive Steam, Psig 

In. He 75— 100-——. 125-—— ——175-———. Mm. Hg Abs 100 150 
Abs. Lb./Hr. Gpm. Lb./Hr. Gpm. Lb./Hr. Gpm. Lb./Hr. Gpm. Lb./Hr. Gpm. Lb./Hr. Gpm 20 15.000 10,000 6.500 
0.5 1,100 35 9so 30 40 28 900 27 870 7 S45 vn 4.0 5,000 3,600 3,400 
1.0 675 2 600 20 575 19 550 i8 535 18 520 17 6.0 +, 250 2,300 2,150 
1.5 550 4 490 12 470 12 450 11 435 10 420 10 8.0 2,400 1,700 1,600 
2.0 490 13 400 12 IS il 365 10 355 y 345 9 10.0 1,850 1,300 1,228 
365 il 325 10 310 10 300 290 9 280 12.7 1,400 1,000 440 


lable IV—Pounds per Hr. of Motive Steam and Gpm. of 
Condensing Water to Compress 100 Lb. per Hr. of Air-Water- 
Vapor Mixtures, Two-Stage Unit With Jet Inter-Condenser. 


Motive steam at 150 psig., condensing weter st 70 deg. C 


Suet 
Press., —Composition of Mixture, 100 Lb. Total, Ratio Air to Water Vapor 

In. He -——-100 Lb. A TO Air 3¢ 30 Air 70 Water— 
Abs. Lb./Hr. Gpm. Cfm.* Lb./Hr. Gprm Hr. Gpm. Cfm.* 
0.5 900 27 7h 24 22 1,940 
1.0 550 18 450 lt 15 957 
1.5 450 ll 375 10 9 638 
2.0 365 10 315 ’ 390 . 478 
3.0 300 9 250 . 260 s 319 


* Required mechanical pump net displacement, see note Table I 


vacuum producers, while its steam economy is poor at 
motive steam pressures below 100 psig. A drop in motive 
steam pressure below the design value seriously impairs the 
performance. Low loads are likely te cause instability, 
and moisture in the motive steam, erratic performance It 
is extremely difficult to secure performance data on ejectors 
from the literature or other sources, with which to carry 
out preliminary investigations of the vacuum problem 


Little has been bhished concerning theorv and design.* 
At present there is a better appreciation of the pros and 
cons of ejector selection than in the past, but mistakes 
are still common The following suggestions should 
eliminate some of them. Don’t specify steam pressures 


greater than can be maintained at the point of installation 


Also, trv not to specify an excessive factor of safety, since 
this tends to underload the ejector to the point where 


instabilit n nore pronounced See, for example, 
| aT Oth mmon mistak include trving to 
operate an injector on wet steam: supplying incorrect 


quantities of water to the condensers, or water that is too 
warm; improperly specifying the quantities of condensible 
ondensible material to be compressed: and trving 


to change the load operating charactenstics of the ejector 


bv changing the motive steam pressure 

rtain conditions which generally favor 
ejector use over other devices. Availabilitv of steam at 
pressures greater than 100 psig., and of water at reasonable 
cost to serve inter-condensers, are two. An appreciable 
quantity of gas and vapor to be compressed, a relatively 
high percentage of condensible vapors in the load, the 
presence of corrosive materials, and the need for suction 
pressures between 5 in. and 100 microns Hg, are others 


There are ce 
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Table V—Pounds per Hr. of Motive Steam and Gpm. of Con- 
densing Water to Compress 10 Lb. per Hr. of Dry Air From 
Low Suction, Three-Stage Units With and Without Inter- 
Condensers. 


(Motive steam at 150 psig., condensing water at 70 deg. F.) 


Suet Mech 


Press., —— — Stages ( ondensing —— —_——. Pump 
Mm. Hg —None—.—-First Only——.—Second Only———Ist & 2nd—. Cim 
Abs.t Lb./Hr. Lb./Hr. Gpm. Lb./Hr. Gpm. Lb./Hr. Gpm. Net* 
2.5 950 10 200 20 140 16 675 
5.0 500 9 155 14 115 14 337 
10.0 290 s 110 8 sO 12 169 


see note Table I 
Conversion factor, 1 mm 0.03937 in. Hg. 


\ suitable means for disposing of condensing water and 
exhaust steam is, of course, necessary 

The following considerations determine the type of 
ejector required: The absolute suction pressure desired; the 
amount of condensible vapor in the load; the desired dis- 
charge pressure; the value, if any, of the condensible por- 
tion of the load; the number of hours of operation per 
vear; the relative cost of steam and water; the space and 
headroom available for installation; the motive steam 
pressure: and the available condensing water temperature. 

The highest economic compression ratio for a single 
stage mav be taken as 6:1 for relatively heavy duty, with 
10: | the limit for lighter use. This rule is a rough criterion 
for determining the number of stages required. The neces- 
‘itv of using inter-condensers is contingent upon the size 
of the load, the operating ¢ st, and fixed charges. In gen- 
eral, small loads and occasional operation favor the non- 
condensing type of unit. The value of the condensate and 
nstallation considerations tend to dictate whether surface 
or direct contact condenser should be used 

Although performance figures are difficult to obtain, a 
few data have been assembled from various sources and are 
1 in the accompanying tables. They are believed 
to represent good averages of current ejector practice, 
issuming stable operation 

lable I, for non-condensing, single-stage ejectors, shows 
the advantage of operating with motive steam pressures of 
100 psig. or more, and indicates the rapid increase in steam 
consumption at lower pressures. Table II, for non-con- 
densing two-stage units, indicates similar trends in steam 
consumption and suction pressures. Although single-stage 


units are often used at suction pressures as low as 2 in. 


presentec 
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Hg abs. when first cost is the main consideration, two-stage 
units are more economical below 4 in. Hg abs. Both tables 
show the net displacement that would be required for the 
same load and suction pressures if a mechanical pump were 
used. (Note that net displacement 1s gross displacement 
tim volumet thc nc | the we pressures of 
lable II, it is evident that a considerable mechanical pump 


displacement would be needed 


O18 SERS 

Che effect of using a jet inter-condenser with a two-stage 
unit for the same ser is Table II is shown in Table ITI 
There is a marked reduction in steam cost, which 
offset | the small quantity of ying water sed 
ndense } ed instesd of t 

and dry air for th tot 1 ca tab 
hown in Table IV. This table en res the weight 
hand hara t f the eject itrast to the 
vol han haracterist f the mechanical vacu 
pump. As the percentage of water va t 

mechan? nd t ) th t n and 
) 

In Table \ nsideration en to the e of three 
ecto t th vithout iter-condense The 
he t ' t if ha be cs 
sary to reduce the available data to a common air load 
Although the three-stage non-condensing unit requires high 
steam consumption, it has a definite place in the ejector 
field. It is lowest in first cost, produces no water drainage 
problem, and has the most ra sid “pump-down” chara 
istic of all of the mbinations listed. The ond arrange 


ymdensinz and second stage 


non-condensing 


has fairly good “pump-down” characteristics. Second, when 

a condensate less contaminated with water than the other 
units. It is widely used when the condensate has money 
value and is condensible at a condenser pressure of around 


1.5 in. Hg ab 


n nr 


+} 


Four- and five-stag ejectors have been built in large 
izes for such uses Irving blood plasma and penicillin 
processing tamin nd producing magnesium by the 
f 1 How er the nits are expensive to 
it +} nerf n lttan nre with xist 


ing gages, and they require absolutely dry steam for opera 


tion. Available performan lata in th nee are crratic 
and there appears to | trend awav from ejectors for the 
lowest pressur Instead, zero clearance rotary pumps and 
this field t ‘ used only wl the sive 
of oth Most new ers 
ire trvine 1 + ‘ 1 hic} 
devi t ‘ heonlite n 

fan } lite tion to a 
diec} sre at which the vapors cat 
densed with available idensine water. A thermo 
‘ tit va from a pr war 
atn rd haree above atm nh It } 


primarily wa heat pnmp 
Although thev have been used for vears to recover waste 
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heat, very few performance data are wailable on thermo- 
compressors. It is probable that that sort of equipment 
would be much more widely used in the process industries 
if its capabilities were better known. The recent rash of 
irticles on heat pumps almost totally ignores the thermo- 
mmpressor. Conditions conducive to its use include an 
supply of waste heat at a pressure below use value, 
ts for steam at a pressure not more than three 
ibsolute press f the exhaust steam, and 


imple 
equiremen 
imes th 


notive steam available at a pressure im excess of three 
times the absolute intermediate pressure. For more 
nformation see Ref 2) and (¢ 
Boosters are widely used for large scale vacuum processes, 
nd enable hig! ndensing wat temperatures to be 
ed. Generally a iated with steam ject vacuum retrigera 
t th are now 
neentrati nost boosters at present are being used in 
refineric hemical plants and foed processing plants, 
t npress stripping steam to a pre it which it may 
readily ndensed. It is quite usual to find units com- 
pressing 2.-3,000 Ib. of stripping steam per hr. from 2 mm.- 
75 in. Hg abs., to discharge pressures of 1 5-2.5 in. Hg 
ib Thu ntrifugal compress 1 ve expensive device— 
+] shat ble of 
handling these large volumes. It has the advantage of 


lable VI is believed to be representative of present-day 


ter performance. Looked at another wav, a booster 
wing 15 ig. motive steam to compress 1,000 Tb. per hr. 
wate ypor from 10 mm. Hg abs onsume 1,000 Ib. 


25 in. Hg abs. con- 


steam per hr. in compress 
] sno lb to ] 75 in. 


1,225 Ib. to 1.5 


dens r pressure 
Tb. to 2.0 in. Hg abs 
Data on boosters handling substances other than water 
anor or air. or handling substances at elevated tempera 
tures, are very limited. The only information published 
» far on the effect of molecular weight on performance ts 
it of Work and Haedrich.” from wh h Fig. 1 is taken 
Here the entrainment factor is the relative weight of mate 


und 1.750 


rial handled compared with air, for a constant motive steam 
te. The only data published on effect of clevated-tem 
erature ejector entrainment are those of Freneau’ and 
Freneau. Kelso and Hoge® which appear in Fig. 2 
Predictions on the future trends in ejectors run about 
follows: Increased dissemination of information about 
universities and research organi- 
ble more intelligent selection of 
Iting in fewer unsatisfactory installa- 
n and greater buving intelligence 
ments in selection and 
f practical ejector use will become 
While ciectors mav vield to some- 


bout impro 


ices for extremely high vacuum, 
they will continue to be the preferred machines for the 
mere 1m ranee” from 100 microns to 5 in. Hg abs 


Chemically r tant designs may b xpected to become 
mmon than at present 


ven more 
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Producing Aliphatic Solvents 


Reflecting increasing uses for narrow-boiling aliphatics, 


especially in the protective coating industry, Humble Oil has added 


three of these new solvents to its line of petroleum products 


4. V. BIGHTOWER 


At Baytown, Tex., Humble Oil & 
Refining Co. is producing aliphatic 
solvents of narrow boiling range to 
round out the line of petroleum sol- 
vents which the company has mar- 
keted. During the war Humble de- 
veloped a 10 deg. xylene product and 
enlarged its line to include industrial 
grade toluene and other aromatic sol- 
vents of high purity after the war 
ended. The company is now manu- 
facturing the narrow-boiling aliphatics. 

The company’s interest in this field 
is a reflection of the increasing use of 
these petroleum-based solvents. A 
growing outlet for petroleum solvents 
is the protective coating manufactur- 
ing industry, where total domestic pro- 
duction of such coatings amounted, 
in millions of gallons, to 280 in 1936, 
400 in 1941 and 500 in 1946. Rubber 
goods manufacture, extraction of fats 
and oils and leather processing are 
other ficlds where these solvents are 
being used. 

In order to supplement its older 
high-flash (300-400 deg. F.) solvents, 
the Baytown refinery is making three 
narrow boiling range products, and 
two wide cut products, all boiling be- 
low 300 deg. F. The narrow fractions, 
developed as companion products to 
the line of aromatic solvents, are de- 
signated as 10-deg. aliphatic solvents. 
The term indicates the maximum dif- 
ference, in deg. C., between the 
ASTM initial boiling point and dry 
point. Individually, these solvents 
ire identified as 10-deg. hexane, 10- 
deg. heptane and 10-deg. octane, 
which in each instance indicates the 
predominant normal hydrocarbon 
present. In addition, two aliphatic 

Mr. Hightower is Southwestern 
Editor of Chemical Engineering and is 
located in Houston, Tex. 
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solvents having broader boiling ranges 
are being produced. ‘These are de- 
signated as Solvent Naphtha No. | 
and Solvent Naphtha No. 7 (V. M. 
& P.). 


SOLVENT APPLICATIONS 


With respect to principal applica- 
tions of the aliphatic solvents, the 
hexane and heptane fractions are be 
ing used in the extraction of edible 
and inedible oils such as cottonseed, 
tung, soybean and corn as alternatives 
to the older pressure method of ex- 
traction. Also, an important use for 
heptane is in the cementing of rubber 
products, an application where an- 
other Humble product, Solvent Naph- 
tha No. 1, finds an outlet. The octane 
finds use in the paint, varnish and 
lacquer industry because its boiling 
range, 225-240 deg. F., approximates 
the boiling point of toluene. Solvent 
Naphtha No. 7 (V. M. & P.) has 
ipplications similar to those of octane, 
ind is used in rubber cementing, in 


the leather industry and in “shelf 
goods” paints. 
After the war ended, Humble 


bought from the government the Bay- 
town Ordnance Works, including the 
hydroforming equipment and related 
fractionating and extraction facilities 
used to manufacture nitration grade 
toluene during the war, and converted 
this equipment and other facilities to 
the production of aromatic solvents and 
improvement of the quality of motor 
fuels and burning oils. Today the com- 
pany is producing a line of aromatic sol- 
vents which include toluene, a mixture 
of xvlenes, and two heavier aromatic 
solvents, Solvesso 100 and Solvesso 
150. Liquid sulphur dioxide is used 
to extract the lighter aromatics from 
concentrates fractionated from a por- 
tion of the hydroformer effluent, while 
precise fractionation is required to 
produce the heavier aromatics. 


At Baytown, a portion of the tolu- 
ene is being produced for use in the 
manufacture of protective coatings 
and explosives, while the remainder 
is used as a component of aviation 
gasoline. The three other aromatics 
are going largely into protective coat- 
ings. At present, the xylene mixture, 
which contains around 26 percent 
ortho xylene, is not being fractionated 
into its components. 

The aliphatic solvents are produced 
by close fractionation of two types of 
charge stock, (1) a virgin naphtha 
stock boiling within the range of 
isopentane and 200 deg. F. and (2) 
the raffinates resulting from sulphur 
dioxide extraction of toluene and 
xylene hydroformates. ‘The C,-200 
charge stock, which is a doctor-sweet- 
ened straight-run matcrial consisting 
largely of paraffins and naphthenes, 
serves as the source of Solvent Naph- 
tha No. 1 and 10-deg. hexane, while 
the raffinates (200-300 deg. F’.) serve 
as the source of 10-deg. heptane, 10- 
deg. octane and Solvent Naphtha 
No. 7. 


HEXANE MANUFACTURE 


In the manufacture of the hexane 
solvent the C,-200 charge stock is 
preheated with steam and pumped 
through a series of four towers of a 
“superfractionating” unit. The over- 
head vapors from two of the towers, 
consisting of isopentane and isohex- 
ane, are blended into aviation gaso- 
line. Another aviation gasoline com- 
ponent, isoheptane, is removed from 
one of the lower trays of the fourth 
tower. Hexane solvent is the over- 
head from the fourth tower, and is 
condensed and pumped through a 
caustic wash drum to remove hydro- 
gen sulphide. Hydrogen sulphide is 
present in the stream because of 
thermal decomposition, in the fired 
fractionator reboilers, of polysulphides 
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resulting from doctor sweetening of 
the basic charge stock. From the 
caustic drum the product is pumped 


through a Hoover sweetening system 
Hexane solvent emerges from th 


swectencr as a fimished pt xduct The 
material to 7 pe n-hexane 
the remainder approximating 10 p 
cent sohexanc ) cnt noth 
cyclopentane and 6 percent benzen 
A portion of the C200 charge 
stock is pumped through a Hoov 
sweetener in order to mnprove odor 


ind then blended with toluene raffin 
ate te produce Solvent waphtha 


No. | 


OTHER SOLVENTS 


The heptane and octane solvents 
and Solvent Naphtha No. 7 (V. M 
& P.) are manufactured from an SI 
20 blend of the raffinates resulting 
from sulphur dioxide extraction dui 
ing production of the toluene and 
xylene solvents. ‘This material is ac 
cumulated in an 80,000-bbl. tank and 
after thorough mixing 1s pumped 
through a steam preheater and into 
a fractionator where the heptan 
vapors are removed overhead, con 
densed and sent to storage. Bottoms 
from the first fractionator are pumped 
nto a second tower The overhead 
from this tower is the octane solvent 
ind from one of the lower travs S 


ent Naphtha No. 7 (V. M. & P 


rawn off The heptane prod 
itains 50 to Ip it oh in 
it 1 moixt if 
tan hth 
N tha No. 7 (V. M. & P a 
| ittin ipht 
In mut f th i t 
nts at Bavt ithe t f 
k uch lrof 
Ch \ 
1944 ct 
t ff t When 
wdrof 
f 
( it t and 
Xvlen 
i if n k n 
ta ning ( wphthen vhich 
) i th in of 245 g. | 
Th il th i il] 
tion nes principally f ( id € 


naphthenes with a boiling range of 

5-33 eo. | Solvesso 150 is a 
product of side reaction on lighter 
naphthenes and is produced concur- 
rently when making the other aro- 
matics 

The fraction from the hydroformer 
products, which contains the aro- 
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HYDROFORMER used during the war for the manufacture of nitration-grade 
toluene, now produces raw materials used in the production of aromatic solvents 


Between them. these two pieces of equipment handle 


larg t porta | t Each ex 
ite rerun fractionat Th tracted nati lvent is then sub 
deg. fra ted to treatment caushic 

th ict vash ind ming 

t mn th xd fourth In the acid treatment the aromati 

‘ vectivel trate ire throughly contacted with sulphuric 
ntaining ¢ xvien ind Sol icid for removal of olefins and diol 
» » 150 concentrat fi Fresh acid juirements run 
taken from one of the lower trav from 5 to 20 Ib. of 98 percent acid 
f the fourth tow The percentages per bbl., depending on the condition 
f aromatics in the four concentrate f the hvdroformer catalyst. The acid 
n the order named approximate 50, treating equipment is more or less 
60, 70 and 98 conventional. The product passes 


With the exception of Solvesso 150, through an incorporator where it is 


which is already 98 percent aromatic, mixed with recirculated acid, then 
the concentrates are then individually through a settling drum for removal 
extracted with liquid sulphur dioxide of sludge, then through a second in- 


at sub-zero temperature in Edeleanu  corporator with fresh acid, and finally 
equipment, which Humble has modi- into a combined settling drum and 
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FRACTIONATORS handle all distillation onerations involved production 


solvents, including preparation ot various types of hvdroformer teed 


the major part of aromatic solvent production 


agulator where na iw small 
particles of udge a gulated on 
gta ved. Gravel dumped onc 
or twice a 

The icid-treat lp 


ed produ ts are next 
given a wash with 20 deg. Be. caustic 
solution at atm spheric temp iturc 
in order to remove traces of sulphuric 
icid. Asccond caustic treatment is nec 
essary in order to remove sulphonic 
icids resulting from the acid treatment 
ind which were not removed by the 
caustic at atmospheric temperature. 
To free the aromatics from such acids, 
they are preheated and pumped 
through a caustic hydrolyzer for con- 
tacting at 390 deg. F. with 20 deg. 
Be. caustic. 

From the hvdrolvzer the products 
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ire pumped into a rerun tower wher 
small amounts of light hydrocarbon 
emoved overhead order to 


bring the solvents to the required in 
itial boiling point or flash point and 
to climinate traces of water. Finished 
products are taken from a tray near 
the top of a 50-plate tower. 


PRODUCT COMPOSITIONS 


The toluene product approximates 
nitration grade in purity. The xvlene 
solvent contains about 98 percent 
aromatics, and generally averages on 
the weight basis 17 percent cthvl 
benzene, 26 percent ortho xylene, 42 
percent meta xylene and 15 percent 
para xylene. The Solvesso 100 ap- 
proximates 95 wt. percent of C, and 


‘ aromatics. Solvesso 150 has 
around 98 percent aromatics boiling 
between 370 and 425 deg. | 

Yields of the aliphatic and aromatic 
solvents are subject te considerable 
variation depending on requirements. 
The company expects to be producing 
about 1,500 bbl. per day of the 
aliphatics during 1949. The C,-200 
charge stock which is normally pro 
cessed contains, typically, 20 to 22 
percent hexane solvent. ‘The toluene- 
xvlene raffinate normally yields 33 per- 
cent heptane, 17 percent octane and 
45 percent Solvent Naphtha No. 7. 

With respect to the aromatics, 
when the hydroformer is charging 
25,000 bbl. per day the combined 
daily yield of the four aromatic frac 
tions is approximately 8,000 bbl. of 
which only about 4,500 bbl. is being 
extracted and purified for solvent 
manufacture and other uses. The 
remainder is recovered as concentrates 
for special uses. 

Humble has been fractionating at 
times from the C,-200 charge stock 
small quantities of cyclohexane des- 
tined principally to a large chemical 
manufacturer interested in this ma- 
terial as an intermediate. In general 
the same superfractionating equip- 
ment used for the production of 
hexane solvent is employed, but a 
different piping arrangement is used. 
Cyclohexane production calls for a 
high degree of fractionation, accurate 
mstruments and an extremely narrow 
range of temperature control. Liquid 
tray temperatures must be kept con- 

int within 0.25 deg. F. in order to 
make a product meeting exacting spec- 
ications as to purity. A_ resistance 
thermometer type of control is used. 
\s an indication of the importance 
of temperature, during a run when 
cevclohexane of 85 wt. percent purity 
was being produced, the temperature 
ontrol got slightly out of adjustment 
ind began controlling within 1.0 deg. 
I’. As a result it was several days be- 
fore specification product could be 
made. During the period the purity 
ranged from 78 to 89 percent. When 
control is within 0.25 deg. F., the 
purity range is 85 to 87 percent 

Great care is exercised to prevent 
contamination during the storage and 
handling of the solvents. All inter- 
mediate and final storage tankage is 
segregated. As a rule the solvents are 
handled over special loading lines and 
ire shipped by tanker. Special com 
partments are allocated to each sol 
vent, and no other product is placed 
in the compartment during the back 
haul. This avoids the chance of af 
fecting the boiling range of the sol- 
vent when the compartment is next 


filled. 
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1948 COMMITTEE OF AWARD 


Charman—ALFRED HL WHITH 

Protes f Chemical Engineer 
m Michigan, Ann Arbor 
Ml 

Secretary—SIDNEY D. KIRKPATRICK 


Editor, Chemical Engineering, New York 
N.Y 


DONALD F. OTHMER 
Polvtechmec Institute, Brooklyn 
N. ¥ 


ALBERT H. COOPER 
Bucknell] University, Lewisburg, Pa 
WILLIAM N. LACEY 

Califorma Institute of Technology, Pasa 
lena, Calif 

CARL C. MONRAD 

Camegie Institute of Technology, Pitts- 
vuurgh, Pa 

WILLIAM von FISCHER 

Case Institute of Technology, Cleveland, 

REUBEN S. TOUR 

University of Cincinnati, Cincinnati, Ohio 
CHARLES HECKER 

Clarkson College of Techn logy, Potsdam, 
N.Y 

THOMAS DREW 


umbia University, New York, N Y 
ARTHUR H. RADASCH 
er », New Ta N 
PRED H. RHODES 
Corr I tv, Ithaca, N. ¥ 
ROBERT L. PIGFORD 
1) Newark, Del 
CHARLES G. DUNCOMBI 
dD Detroit, Mich. 
WALTER Hl. BEISLER 
Flon G I 
PAUL WEBER 
G Institute of Technology, Atlanta 
HENRY RUSHTON 
Illinois | t f Technology, Chicag 
FRASI OLNSTON 
t 
) IDGER 

\ | 

GLOCKLER 
State Un t fl I ( low 
DARRELL MIACK 
PAt TORTON 
Louisiana State | rsity, B Ro 

RDON C. 

WILBERT HUFT 
{ tv of M Coll Park, Md 
WALTER G. WHITMAN 
\l t tut f inolog\ 
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HENRY L. COLES 
M in ( Mining id Tech 

| H it Mich 
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rsit Ann Arbor, M h 


CHARLES A. MANN 

University of Minnesota, Minneapolis 
JAMES R. LORAH 

University of Missouri, Columbia, Mo 
LLOYD BERG 


Montana State College, Bozeman, Mont 
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YOUR NOMINATIONS 


1. Purpose of this Award is to 
encourage a broader participation 
of the chemical engineer in the at 
fairs of the process industries by 
giving public recognition to that 
company which through coordi 
nated group effort has contributed 
most to the advance of the indus 
try and profession. This ‘Tenth 
Award will apply only to industrial 
developments that have come into 
commercial fruition or become pub 
licly known since August 1945. All 
nominations must be received by 
August 1, 1949. 

2. The Award will consist of an 
appropniate bronze plaque suitably 
engraved to indicate the nature of 
the achievement and the name of 
the company to which it is pre- 
sented. The Award will be made at 
1 dinner of the chemical engineer 
ing profession at the Waldorf As- 
toria Hotel in New York, the eve 
ning of December 1, 1949 
3. The Award is to be made to a 
mpanv rather than to anv indi 


vidual within a company since it 1s 


Rules and Regulations Governing the Tenth 


FOR CHEMICAL ENGINEERING ACHIEVEMENT 


{ward 


I-ngincers and the Engineers Coun 
cil tor Professional Development 
Dr. Altred H. White, Professor 
Emeritus of Chemical Engineering 
at the University of Michigan and 
member of the Award Committee 
since its inception in 1933, will 
continue to serve as chairman. The 
editor of Chemical Engineering 
will continue as secretary, but with 
out vote. 

5. Any company in the process 
industries desiring to be considered 
for this Award is urged to submit, 
in confidence, the following data 

(a) What is the nature of the 

achievement? 


(b) During what period has it 
come into commercial frui- 
tion? 

c) To what extent have chemi 


cal engineers _ participated 
in its development? 

d) Any supplementary records, 
data, articles or references 
which are pertinent to a 
fair consideration of this 
ichievement and of the 


primarily a recogmtion of group mpany's attitude toward 
effort. However, anv subsidiary or ts chemical cngincers 
wirtment within a corporate or- 6. This Award is not restricted 
einization might be cligible for the — to th mnpanics that file formal 
i f ) ms with the committec 
, ght t ve atten Suggestions are d ed trom an 
the Committ Award i hat w issist the 
+ | ( if \wa itfcention ¢t 
i } hem ) if 1ould ive 
nunication 
i th United | to S. D. Kirk 
St i f Mav | rat ta Committ ot 
; 1a | by th \wa R t 330 W. 42nd 
\ Institut Chemica o New Yor 18, N. ¥ 
ROBERT TREYBAI JAMES COULI 
New York [ New York, N. ¥ { f Pit rgh, Pittsburgh, Pa 
PDWARD SCHORNBORN JOSEPH C. ELGIN 
North Carolina State College, Raleigh n University, Princeton, N. J 
CHESTER P. BAKER R. NORRIS SHREVI 
Nort tern [ rsity, Boston, Mass. Purdue University, Lafavette, Ind 
Cc. WILLIAMS LEWIS S. COONLEY 
vest itv, Evanston, R ar =6Polvtechn Institute, ‘Trov, 
OSEPH KOFFOLT N. 
oO State Un tv, Columbus, Ohio ARTHUR J. HARTSOOK 
RICHARD L. HUNTINGTON Ihe R Institute, Houston, Tex 
I rsity of Oklahoma, Norman, Okla ORVILLE E. DRYER 
IFSSE S. WALTON University of Rochester, Rochester, N. Y. 
oO n State ¢ rc, Corvallis, Ore. CHARLES D. LUKE 


DONALD S. CRYDER 


Pennsylvania State College, State College, 
Pa 
MELVIN C. MOLSTAD 


University of Pennsvlvania, Philadelphia 


Svracuse University, Svracuse, N. Y 
ROBERT M. BOARTS 
University of Tennessee, Knoxville, Tenn. 
KENNETH A. KOBI 

University of Texas, Austin, Tex. 
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FOR THE TENTH AWARD FOR 
CHEMICAL ENGINEERING 
ACHIEVEMENT 


ri! 

yf 1} i a4 Committee seeks your cooperation in selecting the 


x 


ai 


GAIN, we seck vour suggestions 
advice im furthering a 
worthy project of our profes 
sion—the ‘Tenth Award for Chem 
ical Engineering Achievement. Next 
December, during the bienmal Ex 
position of the Chemical Industries 
in New York City, some company 
un the process industries will receive 
this outstanding recognition of prog 
ress made possible by the coordi- 
nated group effort of its chemical en- 
gineers. Again, that selection 1s to 
be made by a Committee of Award 
under the chairmanship of Professor- 
Iementus Alfred H. White, and 
compnsed of the heads of all the 
departments of chemical engineer- 
ing im the United States that have 
been accredited by the American In 
stitute of Chemical Engineers and 


corporate group in the process industries that has 


contributed most to the advance of chemical 


engineering in industry and profession 


the Lungineers Council for Profes 
sional Development. 

Plans for this series of awards were 
first announced in this magazine in 
May 1933. In contrast to most med 
als and citations, this Award is given 
to a company rather than an individ 
ual because its primary purpose is to 
recognize group effort—particularls 
the achievements that result from 
teamwork between technology and 
management in a corporate organiza 
tion. It has also served to focus pub- 
lic attention on those progressive 
companies that have encouraged 
their chemical engineers to partici 
pate broadly im all affairs of the 
process industries. 

Prior to 1948 this Award was pre- 
sented biennially. Last year this was 
changed to an annual basis because 


of the mereasing tempo of postwar 
progress and the fact that so many 
important chemical engineering 
ichievements were coming into com- 
mercial fruition. For this reason the 
committee has decided to continue, 
at least for another vear, to set V-] 
Dav as the beginning of the four- 
year period now under its considera- 
tion. 

Previous recipients of this Award 
are shown in the accompanying list. 
An honor roll of their citations is 
available in an attractive bulletin 
which will be mailed vou on request 
\ll nominations must be in the sec- 
retary’s hands bv August 1, 1949 
Address vour communications to 
S. D. Kirkpatrick, Secretary, Com- 
mittee of Award, Room 2400, 330 
West 42nd St.. New York 18, N. Y. 


JAMES D. LINDSAY 1933 1943 1 
A & M College of Texas, College Station, Carbide & Carbon Chemicals Corpo- The American Synthetic Rubber In a 
ration dustry. 
FRANK C. \ BRANDI Blecksbers Synthetic aliphatic chemicals A vitally essential wartime accom- 
ROBLRT M. HUBBARD Organic Chemicals Dept., E. I. du Pont 1943 
University of Virginia, Charlottesville, Va de Nemours & Co., Inc The A 
ROBERT W. MOULTON Svnthetic rubber from acetylene, f 
wait Washington. Scattle. Wash unphor from turpentine ir-ending achievement of science 
LAWRENCE F. STOUT 1937 and industr 
ngton University, St. Louis, Mo Monsanto Chemi IC ympany 
W. A. KOFHLER 1947 
Viesinia Un Large-scale production of elemental Merck & Co.. Inc 
W. Va phosphorus Pioneering production of strepto 
OLAF A. HOUGEN 5 mvcin and vital medicinals 
University of Wisconsin, Madison, Wis. Standard Oil Development Company. : 
1941 Shell Development Company. 


BARNETT F. DODGI 
Yale University. New Haven, Conn 


1949 


The Dow Chemical Company 
Magnesium from sea water 


Commercial synthesis of glycerine 
from petroleum 
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RUSSIAN 


versedurg Western Zones Eastern Zone 
fer 


Sulphuric acid 


Soda ash 


Frankfurt 
Senter 


Coustic and Chiorine 


Ludwigsmafen 
Senter 


Synthetic rubber 
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| AMERICAN Aluminum il 
Potash 
Phosphorus 
Magnesium 
EAST-WEST DIVISION has slowed recovery on both PercentO 20 40 60 80 100 
sides of the Iron Curtain. Both need what the other has. Distribution of Germany's Prewor Capecity 


What Has Happened to Germany’s 
Divided Chemical Industry? 


Our former German correspondent, now professor of 
economics at Fresno State College. shows some of the effects of East-West 


separation—and opposing policies on reparations and reconstruction 


KARL FALK hip ippl pl ducing ibout half of Germanv’ prewar chem 
Cer ng narketing relation ipacit War damage was heavier 
1 th \\ Postwar di 
1) 1 of German war po ithin \ ed at ist 
it niting wier im ti bast 
n In th Other factors ha sandicapped re 
| Panes om th th W t _and th covery almo more t capac 
“ The W One of these is Shortage 
G 194 inst f breaking up the German shortage of power, raw materials (espe 
ut cm ne ‘ical industt now supporting — cially coal, coke, and byproducts), ma 
ote t ng key factor in German and Euro- chinery and equipment, packaging 
a ’ And in the East, the materials, and labor. A second handi 
Dr. Karl Fa urmned his dactorate at S t h topped wholesale di cap is Separation; zonal boundaries 
the I rsit f Berlin and from  mantling of plants and started to in- have severed plants from their cus 
1932 to 1937 he covered Continental German production; their put tomarv fuel, power, and raw material 
kurope for Chemical Engin ng ose 18 to get larger reparation d eries uurces, and have prevented the ex 
Since his return in 1938 he has been to Russia and to support the Eastern change of necessary raw materials and 
on the faculty of Fresno State College European economy under Soviet con- intermediate chemicals. A third diff 
at Fresno, Calif. During the war he _ trol ulty is Reorganization; readjustments 
was chemical economist in the Depart Iwo factors—war damage and post- have been necessitated by changes in 
ment of Commerce and OSS war dismantling—have probably cost ownership and decentralization of for- 
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merly mtegrated units. (Although in- 
tended to result ultimately in increased 
competitive efficiency and lower prices, 
decentralization is tending, for the 
time being at least, to raise costs 
wherever the remaining plants have 
had to resort to self-sufficiency types 
of production.) And finally—loss of 
markets, lack of necessary imported 
raw materials, generally upset world 
conditions, and domestic and foreign 
trademark and patent uncertainties 
have also greatly hampered recovery. 

On the positive side of the picture, 
some of the reorganization will prob- 
ably prove healthy in the long run for 
Germany and the rest of the world. 
Dissolution of I. G. Farben, for ex- 
ample, will almost certainly result in 
more realistic prices and more bal 
anced development in the future 

Immediate factors aiding recovery 
include the 1948 currency reforms in 
both areas, reestablishment _of patent 
offices, new banking systems, improved 
transportation, improved coal supplies, 
and assigning of a key position to the 
chemical industry in manufacturing, 
agriculture, and export programs. 

In the foreseeable future the Ger 
man chemical industry, of course, can- 
not hope to regain its prewar position 
hen it was the world’s second largest 
chemical producer, supplying one-fifth 
the world output. It was the jargest 
foreign trader in chemicals, account- 
ing for one-fourth to one-third the 
world total chemical imports and ex- 
ports. Nevertheless, it will still occupy 
in important place within the econo- 
mics of the separate areas, and has 
been a leading, if not the chief, export 
supplier in foreign trade of the various 
zones since the war. 

CEOGRAPHICAL DISTRIBUTION 


It will be recalled that Germany's 


prewar chemical industry was based 
primarily on abundant supplies of 
coal, potash, limestone, and _ possibly 
wood and salt, somewhat un qually 
distnbuted between Western § and 
Fastern German he West enjoved 
the advantage of having the major 
part of the hard coal supplies, and the 
East the major part of the potash 
and brown coal or lignite deposits 


Roughly half the Reich’s prewar 
chemical capacity was located in what 
is now the Western Trizonal area, in- 

luding three major chemical centers 
see map The Rhineland-West- 
phalian area (now mainly in the British 
zone) included large plants at Lever- 
kusen, Knapsack, Uerdingen, Trois- 
dorf. Huels, Witten, Duesseldorf, 
Duisburg, and Gelsenkirchen in the 
Ruhr The Frankfurt area (now 
mainly in the American zone) included 
important plants at Hoechst, Main- 
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kur, Griesheim, Mainz, Wiesbaden, 
Hanau, and Darmstadt. The Ludwig- 
shafen-Mannheim area (now in the 
French zone) included Ludwigshafen, 
Oppau, and Upper Rhine electro- 
chemical production. Hamburg (Brit- 
ish) and Munich (American) also had 
some specialized consumer-chemical 
industries. 

The other half of the Reich’s pre- 
war capacity is located in the present 
Eastern area. This includes the cen- 
tral German Saxony-Anhalt area with 
its huge lignite, power, and potash re- 
sources. Here was the home of the 
largest single chemical plant in Ger- 
many and the world, Leuna-Merse- 
burg, and the Wolfen, Bitterfeld, 
Schkopau, Piesteritz, and Eilenburg 
plants. 

In terms of basic chemicals, the 
East-West separation has divided sup- 
plies roughly as follows (see chart on 
map): In sulphuric acid, 80 percent 
of the Reich's prewar capacity is lo 
cated in the West and only 20 percent 
in the East. Approximate percentages 
of other capacities located in the East 
are magnesium 100, phosphorus 100, 
potash 65, nitrogen 60, aluminum 50, 
svnthetic rubber 50, caustic soda and 


chlorine 45, soda ash 40. 
CAPACITY LIMITATIONS 


It will be recalled that the original 
Berlin Protocol called tor prohibiting 
German production of war gases, pri- 
mary aluminum, beryllium, vanadium 
from Thomas slugs, radioactive mate- 
rials, and concentrated hydrogen per- 
oxide. Output of synthetic gasoline, 
vil and rubber was to be permitted 
mly until sufficient imports could be 
obtained. Synthetic ammonia produc- 
tion was to be permitted only until 
exports could be found to pay for re- 
quired nitrogen imports. No limita- 
tions were placed on output of potash 
ind other chemicals. 

Basic chemical output was originally 
cheduled to be held at 40 percent of 
1936 production levels, pharmaccuti 
cals at 80 percent, miscellaneous chem- 
icals at 70 percent. 

Since that time the Russians have 
prevented inspection of plants in their 
zone, have not applied all the prohibi- 
tions previously agreed upon, and in 
general have gone their own way in 
reorganizing the industry in their area. 
They have, among other things, 
helped themselves to reparation deliv 
eries from current production, which 
is opposed in principle by the Western 
powers. As a result, the Western pow- 
ers have revised their own dismantling 
schedules and have generally agreed 
to allow production to reach roughly 
the 1936 levels in some fields and even 
exceed them in others. Synthetic am- 


monia, for example, may be 124 per- 
cent of the 1936 output. Dye capacity 
allowed will be 34,000 tons, just un- 
der prewar capacity. After the 1947 
London conference it was agreed to 
allow a 2,271 million mark output, dye 
exports of 58 million marks (as against 
200 to 336 million in prewar years), 
and pharmaceutical exports of 120 
million marks—all figured in terms of 
1936 price levels. 

CORPORATE REORGANIZATION 


Corporate reorganization has also 
proceeded separately in the Western 
and Eastern zones, especially since the 
Soviets left the Four-Power Control 
Council in the fall of 1947. The big 
gest corporate change in the industry, 
of course, has been the reorganization 
of the vast I. G. Farben holdings, both 
inside and outside of Germany, to pre- 
vent reconstitution of this prewar con- 
cern. The extent of its operations may 
be seen in the pie chart on the next 
page; it owned or controlled over half 
the capacity of 20 of the 28 industries 
shown. The chart is based on figures 
for 1943, when German chemical ca- 
pacity was at its highest. 

I.G. at that time had stock interests 
in 613 corporations, including 173 in 
foreign countries, had total assets of 
6 billion RM, and operated with vary 
ing degrees of power in more than 
2,000 cartels. 

In the Western zone, original 
break-up plans have been changed. 
Four-power agreement now scems un 
attainable and it is considered desir- 
able to free the operations from mili- 
tary trusteeship. Reportedly within the 
next half year 77 chemical enterprises 
formerly belonging to I.G. Farben and 
now in the hands of trustees are to be 
offered for sale to pay off old creditors 
and stockholders. Sales are to take 
place at first in the U.S. and British 
zones, later in the French zone. 

In the meantime, the Russians have 
formed five major Soviet corporations 
to take over the chief I.G. units in 
their area. They are not expected to 
join the Western powers in selling 
plants to reimburse “capitalist’”’ stock- 
holders and creditors. 

Since the Soviet companies pro- 
duce predominantly for reparation de- 
liveries, their output for the time be- 
ing really represents a further loss of 
capacity as far as the East German 
economy is concerned, 

In the Eastern zone capacity losses 
from dismantling and destruction have 
ranged from practically no losses in 
potash, to three-fifths each for sul- 
phuric acid, caustic soda, and nitrogen 
compounds; fourth-fifths for soda ash, 
calcium carbide, and carbon bisul- 
phide; nine-tenths for phosphorus; 
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md complete dismantling in alu- port more coal directly and obtain chemicals was 28 percent higher than 


: minum and magnesium needed imports—say give Ruhr coal 1946. In 1948 the Bizonal area hit 
tor Austrian nitrogenous fertilizer? Or half to two-thirds of the 1936 levels. 
WERSEs SSCOVERT should they process the coal in Ger- Chemical exports from Bizonia grew to 
Phe virtual cessation of dismantling many, obtain needed domestic prod- $17 million for the first nine months 
in both areas has aided recovery. Both ucts from it (e.g., fertilizer) and try f 1945. The French had expected to 
British and French have been disap- to get their export credits by selling export chemicals worth about $11 mil 
poimted in the net gains as reparations more refined products, such as dyes, lion from their zone in the last half of 
trom the dismantling program. De- pharmaceuticals and plastics 1948. The Hoechst plant in the Amer- 
ivs, impracticability of moving plants, Shortages have done more than ican zone is scheduled to increase 
and a realization that general Euro- pose problems. They have shut down capacity for nitrogenous fertilizer from 
pean recovery might be better aided _ plant Nitrogenous fertilizer plant 40,000 to 60,000 tons a year by May 
”y allowing the plants to produce in in the Bizonal area haven't been able 1949. The Bayer Leverkusen plant in 
Germany have been responsible for to get above 70 percent of capacity the British zone now employs 14,000 
this changed attitude. American “rep- Power shortages were still slowing car- workers and is busy filling foreign . 
irations,” with a few exceptions, have bide production in the British zone ders for pharmaccuticals, dves and 
msisted mainly of information gained at the end of 1948. The shortage of nsecticides 
n German plants and p SSC unmonia capacity in the British zone Such are the symptoms of recovery. 
hrough patents and technical indu was expected to limit ammoma deliv What are the reasons for it? Increas- 
rial intelligence reports, and the in erv to technical need Shortage of ing itput of Ruhr coal has been . 
lirect benefits of having a competitor glass and paper for packaging—they good medicine. So has loosening of 
mporanly out of world markets formerly came from the East—is no expor ntrols, especially removal of 
It interesting to that the help. Sulphuric acid production still the rule that German exporters do 
German chemical industry is spea lepends on imports for two-thirds of miness only with “hard currency” 
vcading the propaganda campaign its pynt domestic production cover untric chemicals figure promi 
iwainst further dismantling of chem: mil third. Th vnthetic fiber in nently in the new trade agreements 
il and other plants. The Coal Chem lustry is beginning to get cellulos vith such countnes as the Nether 
try Division of the Wirtschaftsver iwain from Scandinavia—but there i inn Czechoslovakia, Belgium, Swe- 
md Chemische Industrie is issuing not enough sulphuric acid or caustic den, Italy, Greece and Ind rhe 
pamphlets protesting further disman oda urrency reforms of June 1948 have 
thn f at least six Fischer-Tropsch Technical journals reflect the sam had good effects: enhanced labor cfh 
ints in the Ruhr. Their retention, thing. The lack of equipment is ap ency, smoother flow of materials, 
gued, would provide synthetic parent in the advertising: many offer resurrection of “hidden tocks of 
itty acids and detergents and relieve are made to swap p s of equipment naternials. Other tactors m the con- 
the need for importing fats, thereby hemical raw materials. Chemist n iave been larger mmports of 
wing scarce foreign currency and re ind engineers are advertising for work tal matcrials, more and better food, 
ieving American taxpavers of some of n the West after wing other areas estoration of transportation, and tw 
the burden of supporting Germany ind plants. From the journals one al nild winte Che approval at the end 
The propaganda efforts of the chemical gets the impression that the German if 1948 for establishing a Reconstruc 
ndustrv are reminiscent of similar ar- feel thev have lost the edge on oth« tion Loan Corporation to provide me 
ruments, especially agaimst occupa yuntries in research in most chemical dium and long-term credits through 
tion, advanced after the last war fields, with the possible exception of the new banking system should also 
In the Western area the most ser iIphonamide, al and acetvien iid recovery and provide ipital at 
mus production bottlenecks of the past hemistry. As a ilt, concentration lower interest rates. Many domestic 
two vears have been shortag »f coal, ! arch and production will pre ind export producers admit thev have 
ke-oven gas, stecl, equipment, clec umablv be these ficlds held secret their new process and prod- 
tric power and limestone. Occupation But all not black. In spite of uct improvements until they were cer 
ithorities have faced some tough d handicaps. production has been increas tain the developments could not be 
ns. instan h 1 th ng steadily he 1947 output of wed fre mpetitors: now 
Serums Nicke! Plasticizers 
Ome 
Interrmedates Plasnes Magnesium Solvents 


L.G.’s CUT. It is not news that LG. Farben was big, but it is interesting to see just how big. The black areas show percent of 
German capacity owned or controlled by the cartel in 1943, the vear when German capacity hit its peak. Not only did 1G. have 
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have a patent office at Darmstadt (the 
office expects 50,000 temporary patent 
and trademark applications in 1949). 

The Germans are not forgetting the 
future. With foreign aid, a 1951 edi 
tion of the famous Beilstcin’s “Hand 
buch der organischen Chemie” and 
ulso a new edition of Gmelin’s “Hand 
buch der anorganischen Chemie” are 
planned. Universities are continuing 
technical instruction in spite of losses 
# library and other facilities. The 
inique Deutsches Museum in Munich 
has been restored. ‘The Max Planck 
Association for the Advancement of 
Sciences (it replaces the former Kaiser 
Wilhelm Gesellschaft of Berlin) has 
recruited 11 Nobel prize winners to 
establish 34 research institutes in the 
Western zones 


EASTERN RECOVERY 


In the Eastern zone the Soviets 
have had similar problems and have 
taken some positive steps in their pro 
gram of eastward orientation of the 
hemical industry. In some instances, 

pite extensive dismantling and repa 
ition deliverics, there has been un 
chicfly because consum 
Is | been in the 


ised capacity, 


being partially utilized. Some of Le 
una’s coal hydrogenating capacity has 
been switched over to mitrogen. Coal 
hydrogenation units in gencral have 
continued producing in the zone, ex 
cepting the German plants in the Pol 
ish area which were carted off to 
Russia; but production has been for 
reparation, not for Fast German reco\ 
ery. Mersol detergent capacity also 
does not seem to have been greatly 
disturbed 

The buna capacity of the Schkopau 
plant was reduced from 60,000 to 20, 
000 tons by dismantling, but a fairly 
large carbide capacity was left there. 
Production of carbide in the Russian 
zone is now in the magnitude of 200 
000 tons a vear, about one-third war 
tune capacity, and suffers from power 
shortages. The two chief carbide 
plants, Schkopau and Piesteritz, a 
counting for about three-fourths of 
the remaining capacity, belong directly 
to the Sovict government. Caustx 
soda plants were extensively dis 
mantled. The five remaining clectro 
lytic plants are producing chiefly for 
the cellulose industry. They, too, arc 
handicapped by lack of electric power 
Needs for other textile chemicals, in 


Potash, of which Russia now con 
trols 42 percent of world output, is 
one of the Eastern zone’s greatest as- 
sects. Potash production 1s close to 
prewar levels. Of the current output 
of just under a million tons a year, 40 
percent is used for agriculture in the 
Eastern zone, 30 percent for repara 
tion deliveries, and the remaining 30 
percent for foreign trade. ‘The Soviets 
are able, for example, to trade Eastern 
potash for Dutch superphosphates; 
ind when they add these imports to 
their own potash and nitrates they arc 
able to meet fertilizer requirements 
better than the Western zone. 

Potash salts and other chemicals will 
be exchanged for Finnish pyrites in a 
new trade agreement recently drawn 
up between the Soviet zone of Ger- 


many and Finland 


PUTURE 

A review of the German chemical 
industry's position in early 1949 thus 
shows that some steps toward recovery 
have been taken. But as long as Ger 
many docs not function as a unit it 
chemical industry, like the rest of the 
German economy, will suffer. The 
additional postwar handicaps imposed 


idW 
West. Some intergonal trade ex- cluding carbon bisulphide, arc consid. by East-West separation require ad- 
hanges occurred until 1947, but this erably lower than thev used to be a justment of the Western area to Euro- 
as been generally halted with dete i result of the extensive dismantling pean Recovery Program aims, and the 
iorated political relations. ‘The lack f chemical consuming synthetic fiber Fastern part to Soviet eastward orien- 
f bas oal tar products formerly — plants tation. The loss of markets, raw mate 
stained from Western Germany has Details of activities in the Sovict rials, and difficulties of carrying on 
handicapped part of the Eastern in zone of Germany are nex inlv much foreign trade in view of currency and 
lu Lignite production, however, ketchicr than in the Western zon ther political problems are n t faced 
as been near prewar levels. Chemi- but it can be assumed that to a var by Germany alone but by the rest of 
duction in 1947, though, wa ng degree comparable measu have Europe as well. In short, whether o1 
low four-fifths of planned quotas for had somewhat similar effect. In the not the German chemical indust: 
all product Fastern zone, like the West, currency gains anything like its former world 
The Fastern area also has had to de reforms took place in 1948, possibh sosition will depend to a considerable 
vorted ites for sulphuric vith slightly less effect in view of loss extent on its scientists, engineers, busi 
juction. The only plant, at if confidence of the people. And nessmen, and workers. It depends on 
Wol hat mad ulphuric acid there is a new central banking svstem their ingenuity, their energy and t) 
from gvpsum has been dismantled m investment bank and a patent willingness to cooperate with 
The Leuna nitrogen capacity is onl — office ither and with other nations 
Synthetic 
X-ray Pharmaceuticals Insecticides Fungicides resins Chlorine 
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its finger in a lot of the juciest pies, but note how often its slice came to more than half 
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About 55 percent of its propertics were 
located in the Eastern zone of Germany, 45 percent in American, British and Wrench zones. 
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COMPARISON OF FIVE COMMERCIAL CATALYSIS at three diff 


ture 
empe 


empercture, Deg F 


erent space velocities (Figs. 1-3, left to right): 400, 500, 


1,200 volumes of inlet gas per hr. per volume of catalyst. At all three velocities, “A” shows greatest activity. 


What to Look For in CO 
Conversion Catalysts 


Catalysts for the reaction H.O 


CO. He vary 


widely in two important requirements—activity and durability. The way 


the catalyst is manufactured is as influential as its composition 


D. €. CHRISTAIN and 
PAUL B. BOYD, JR. 


In nsumption of hydrogen 
has greatly increased the demand fo 
highly acti carbon monoxide con 

ion catalysts since their application 
esults mor ficient production 


| 
Data are presented here to show that 


litferences im composition may ac 


count for variations m the actwities of 
th cata 
Carbon monoxide conversion cata 
ts, water-gas shift catalysts, shift 
italvst r conversion catalysts, were 
wnong the first used in industry. In 
1870, Thaddeus Lowe, an American 


Mir. Christain and Mr. Paul 
B. Bovd, ]r., are process development 
engineers in the Gas Processes Di 
vision of the Girdler Corp. Thev ar 
located in Lounsville, Ky 


ybserved that a gaseous mixture con 
isting essentially of carbon mononide 
ind hvdrog 
lowing reaction when stcam passed 
through a bed of carbon at a high 
temperature 


n was produced by the fol 


C+ HO = CO + H, 


It was then observed that if the hot 
ter-gas was passed over certam ma 
terials with additional steam a change 
in composition took place, a part of 
the carbon monoxide being converted 
to carbon dioxide with the formation 
an cquivalent amount of hydrogen 
wccording to the water-gas shift re 


CO + HO = CO, +H 


Ihe final composition was found to 


depend on the temperature at which 
the reaction was carried out and on 
the proportion of steam emploved. In 


other words, the water-gas shift re 
iction stopped when a specific ratio of 
carbon diode to carbon mononide 
was reached tor cach temperature and 
cach mixture of steam and water-gas 
t was also observed that, for any spc 
cific steam to gas ratio, the vield of 
hvdrogen was increased and the carbon 
monoxide was more completely con 
verted to carbon dioxide when the 
water-gas shift reaction took place at 
lower temperatures Note slope ot 
Theoretical” line in charts above 

The water-gas shift reaction no 
mally requires a very long time to reach 
equilibrium in the absence of a cata 
Ivst. Lron oxide is the most common 
catalyst used in commercial opera 
tions. Today, with the much more ac 
tive catalysts than formerly, lower 
temperatures as well as lower steam to 
ratios can be used 


The development and application 
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of carbon monoxide conversion cata- 
lysts parallel the increased production 
of hydrogen from sources other than 
the electrolytic and steam-iron proc 
esses. Hydrogen has been produced 
extensively on a commercial scale for 
many vears by the combined use of the 
water-gas reaction and the water-gas 
shift reaction. The subsequent removal 
of the carbon dioxide is simple and in- 
expensive and results in the produc 
tion of relatively pure hydrogen at a 
reasonably low cost. The sources of 
carbon are usually high grade coke or 
charcoal. The hydrogen produced may 
contain as low as 0.5 percent carbon 
monoxide and is used without further 
purification where this amount of im 
purity presents no problem. 

Where hydrogen of a higher purity 
is required, the gas from the water-gas 
shift reaction, after condensation of 
the excess water vapor and removal of 
the carbon dioxide, can be mixed with 
additional steam, heated to an elevated 
temperature and passed over another 
quantity of carbon monoxide conver 
sion catalyst. This results in con 
version of a major portion of the 
residual carbon monoxide to carbon 
dioxide with the formation of addi 
tional hvdrogen. If an even higher 
purity is required the above procedure 
can again be repeated after removal of 
the carbon dioxide. The carbon mon 
oxide can also be removed by absorp 
tion in a selective solvent, usually a 
solution of a copper salt, or it may be 
hydrogenated to methane bv passing 
the gas over a suitable catalyst. These 
additional steps would be simplified or 
made unnecessary if an active catalyst 
were available which would promote 
the water-gas shift reaction at a suf 
ficiently low temperature 


NEW HYDROGEN SOURCES 


The use of hydrogen in greatly in 
creased quantities has resulted in the 
development of less expensive sources 
of hydrogen than electrolytic cells or 
water-gas generators. The most out 
standing development has been the 
hvydrocarbon-steam reforming process 
in which a light or normally gascous 
hydrocarbon or hydrocarbon mixture 
is catalytically reacted with steam to 
form a gascous mixture of hydrogen, 


Properties of Five Commercial Catalysts 


Catalyst A 
Iron as % Fees 74.2 
Chromium as % 10.0 
Magnesium as % MeO 0.2 
Volatile below 1,400°F., %..... “4.8 
Unaccounted for, % 1.6 
Tableta 
Diameter, inches 38 
Length. inches va 3/8 


Does not dust 


Operating characteristics 
or spall 


1949 


carbon monoxide and carbon dioxide. 
In this process two reactions occur al- 
most simultaneously, the first being 
the reaction between steam and hydro- 
carbon to form hydrogen and carbon 
monoxide, and the second being the 


water-gas_ shift which approaches 
equilibrium under the conditions em 
ployed: 


xH,O + Cxihy = xCO + (x + 
CO + H,O = CO, + FH: 


Because of the high temperatures re- 
quired to promote the first reaction 
the ratio of carbon monoxide to car 
bon dioxide in the product gas is high 
In order to increase the vield of hydro 
gen, the gases formed are passed over 
a water-gas shift catalyst with addi- 
tional steam at a lower temperature. 
The carbon dioxide is then removed 
by some process such as Girbotol or 
scrubbing the mixture with water un 
der pressure. 


SYNTHETIC AMMONIA 


At about the same time that the 
process for producing hydrogen from 
hydrocarbons began to play an im 
portant role in the petroleum indus 
trv, an equally important application 
was made in the field of synthetic am 
monia. Within the last six vears this 
method for producing hydrogen has 
been employed in Hygirtol plants’ 
which have made possible the produc- 
tion of low cost commercial hydrogen 
of a purity equal to or higher than 
that from any other source. 

The increased consumption of hy- 
drogen has greatly increased the de- 
mand for highly active carbon mon 
oxide conversion catalysts since their 
application results in more efficient 
production of hydrogen. Within the 
last few years catalysts composed of 
copper and cobalt oxides* have at- 
tracted considerable attention but have 
not been accepted for commercial ap 
plication because of their high initial 
cost and relatively short life. Combi 
nations of copper and zinc oxides have 
been used in certain instances to pro 
mote the water-gas shift reaction at 
clevated pressures in gas streams of low 
sulphur content. Generally they have 
not been found satisfactory since thev 


92.6 89.8 33.0 24.1 
2.4 7.5 1.8 1.5 
ones 47.1 
0.8 1.3 1.7 23.1 
4.2 14 7.2 42 
Tablets Extruded Tablets Tablets 
9/16 38 3/8 7/16 
5/16 1/2 3/8 5/16 
Dusts Spalls Dusts Duste 


are expensive and are poisoned in a 
relatively short time by small quanti- 
tics of sulphur compounds remaining 
after high-pressure water scrubbing. 
Iron oxide by itself or in combination 
with other inorganic materials has 
been used extensively in commercial 
operations, because most iron oxide 
base catalysts are not susceptible to sul- 
phur poisoning.’ Natural iron ores, 
roasted sulphide ores and waste oxides, 
hvdroxides and carbonates of iron were 
used for many years, although all of 
these catalysts had low activities. 


COMMERCIAL CATALYSTS 


The iron oxide catalysts used todav 
are far different from those formerly 
emploved both in physical appearance 
and chemical composition. Com- 
pounded catalysts are almost univer- 
sally used. The best of these catalysts 
are prepared to formulas from selected 
chemicals under rigorous controls, and 
are tableted or extruded in order to 
better withstand operating conditions. 
Some properties of five of the principal 
commercial carbon monoxide conver- 
sion catalysts are shown 

These catalysts were all rather simi- 
lar in composition, except for the large 
amount of magnesium oxide and cor- 
responding smaller quantity of iron 
oxide in catalysts D and E. Even 
though the compositions of catalysts, 
A, B, and C are comparable, commer- 
cial practice has shown that their per- 
formance is different. This has been 
attributed to the method of manufac- 
ture rather than the small difference 
in composition. Extensive tests to 
evaluate these five catalvsts have been 
conducted 

The results of the laboratory activity 
tests on the five commercial catalysts are 
presented in Fig. 1 to 3. The tests con- 
sisted of passing a mixture of hydrogen 
and carbon monoxide with an equal vol- 
ume of water vapor over the catalyst at a 
predetermined temperature and rate. After 
the catalyst was reduced in size bv crush- 
ing to 4-8 mesh granules, a 75 cc. sample 
was placed in a 1 in. I.D. Pyrex tube. 
Approximately 75 cc. of 6-14 mesh Celite 
was placed on top of the catalyst to aid in 
uniformly preheating the gas mixture. The 
catalyst tube was heated in a vertical elec- 
tric furnace and the temperature near the 
bottom of the catalyst bed was measured 
by means of a thermocouple within a well 
inserted from the top. The catalyst was 
reduced before testing by passing a stream 
of hvdrogen, saturated with water vapor 
at room temperature, through it at the 
rate of 10-15 liters per hour for approxi- 
mately 18 hours at a temperature of 650- 
750 deg. F 

Drv gas mixtures, prepared in cvlinders 
to contain between 20 to 25 mol percent 
carbon monoxide in hydrogen, were passed 
through a water saturator, maintained at 
the temperature required to produce a 1:1 
gas-steam mixture, and down through the 
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actual Com 


other catalysts were lower than that 
obtained with catalyst A by as much as 


tures 


Figs. 2 and 3 show the 
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as hig 


is big. I, 


Is 


crsions obtamed with the of the plat 


active 
and occurred at tempera- creasing th 
h as 880 deg. F. creases the 


same trends 
that as the 


except spacc 
nereased the superiority of jis the red 
the more active catalysts becomes more small 


2.8 percent 
cat 


of the process 


quantity of 


it can actually be increased 
lhe selection of the mor 
ilyst, in addition to in- 
¢ capacity of the plant, de 
wer-all fuel requirements 


Among the other ad 


vantages of low temperature operation 


wed cost of removing the 


carbon monoxide 


noticeable. In all three of the figures According to the cxample given 
t is apparent that the five catalysts ar ibove a more active catalyst will al 
livided into two groups Table I wavs hk preferable to a less active one 
hows that D and E, the two catalysts — However. in the selection of the proper 
n the | active group, contain con catalyst for use in a particular applica 
derablv k m oxide and much tion several factors other than 4 ti 
n nagnesium oxide than the othe ity must be considered 
} } ] 
ita \though the differences be The size of catalvst particles must 
tween the actual Wwe ’ tained he such that the allowable pressure 
. 
vith the more active catalysts, A, B. » across the catalvst bed wil! no 
7 
id ¢ re not great at a space velocity x exceeded under operating cond 
} } } 
of 400, thev become much greater at tion Carbon monoxide conversion 
higher space velocities. italvsts are usually available in a 
standard size which is suitable for 
IN } 

APPLICATION most ipplications ut other sizes may 
The commercia ipenonty Of a be prepared if they ar equired 
low-temperature catalyst has Ai Since the ln f the lost produc 
llustrated by the f wing example tion resulting from ch ne a catalyst 
In the production of ammonia, using may { equent ich its initial 

vatural gas as a iivdrogen, t. prospect nuch mor 
wl the hydrogen completeh nportant factor in catalyst sclection 
1? } 
ut 1 according to the following than is th nal cost Som 
ction catalysts when subjected to relative 
N; + 3H, = 2NH high spa t ire partially 
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i th t t 1. Channeling of th 
watisfact n m or t 
t fa .ton-p plant 
If th p } } +} 
thi cm n 
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then t t crat if > 
cat t. Cat ts B.D 1 are 
| to obtain the 
1s dusting. Oth 
t th th d dist 
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‘ + 4 +] +} 
dit 1 in carb 
rhe? n Sin ta t ¢ ills 
t \ ot only the most active 
t rugecd catalyst of th 
t nvert a f th on mM xid ° 
If cat tAy Sow th n 
from d bod 
i that la diff n m 
t ta rat if may 
' of cathon mos 
i n he 
t t Howeve 
nd 698 if nan — 
| fl n the activity of a 
a talvst, and is the major factor in 
t ng the phi properties. 
+s +e } n isV 
rt fh er d Th 
P 1 Brideer G I G and 
mon The L.. Chem. Eng. Procress. 44 
Tr) Laupt Eng. Chem.. 30, 
1¢ plant in ] an a vea 193% 
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ta t and crating at condition 4. White, E ¢ nd s tz. J. F.. Ind 
th Eng Chem.. 26. 95-7 (1924) 
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Economics of Plant Expansion 


There is far more to chemical plant expansion than the development 


of anew product. Here are some of the salient economic factors to be considered 


BLITHE M. REVNOLDS 


It is a frequent complaint of tech 
meal men in the chemical industry 
that management fails to exploit, or 
delays unduly m exploiting, the op 
portunitics for expansion that they be 


lic they have created for the com 
pany. Such complaints call for a better 
indcrstanding, by technical men, of 


the cconomics involved im chemical 
plant expansion. Here are my ideas 
m the subject 

lo proceed with expansion pro 
grams management must be satisfied 


that the investment is justified. This 
hould be done only after a complete 
ind accurate study of conditions con 
comming labor, raw material OSPCC 
markets, mmpctitive processes, 
st, ct has been conducted and 

uated. In addition to this, capita 
tor the project must be available. You 
ant squeeze blood from a turnip 
even to exploit a new product 

In considering what constitutes a 
justifiable investment in manufactur 
ing plants the products to be mad 


may, in general, be classified into two 
types. They are cither staple products 
in competition with products of other 
manufacturers or they are new prod 
ucts not directly competitive. The 
basis for justification of one differs 
markedly from the other 

In the case of staple products where 


the xluct from a new plant must 

mipete with products produced im 
older plants the present high cost of 
construction be 1 heavy penalty 
on cu t expansion. In general, pres- 


Blvthe M. Revnolds was elected vice 
president of Merck € Co.. Inc.. in 
charge of enginecring ind purchases on 
Oct. 27, 1948. A graduate of Clark 
son Coll. of Tech. B. S. in Ch. E.., 
1916 ind \l I l where he received 
his M.S. in 1920, Revnolds has been 
prominent in the chemical field for 
vears, serving as president of his own 
Revnolds Chemical Co. from 1926 to 
1930. He was vice president of Hey 
den Chemical Corp. prior to joining 
Merck € Co. as director 
ing in 1944. This paper was presented 
it a regional meeting of AIChE in 
Columbus, Ohio, March 18, 1949 
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FINE OF THE FOREMOST ECONOMIC FACTORS CONDITIONING 


CHEMICAL PLANT EXPANSION 


1. The total capital required for expansion is normally double the fixed plant invest- 
ment, to provide for inventories and other working capital needed. 

2. Amortizing a new plant at today’s high construction costs may boost the cost of 
producing the product above that of competitive products made in plants built at low 


prewar prices. 


3. While new non-competitive products are not so much affected by high construc- 
tion costs, the risk is greater since the market is unproved. Timing should be right and 
profits before taxes are removed should be approximately 4 of the total fixed capital 


requirement of expansion. 


4. Venture capital is discouraged by government taxes and controls. While corpora- 
tion earnings are at new highs, dividends, reserves, and expanding inventory require- 
ments leave insufficient funds from earnings to provide desired expansion. 

5. In spending one dollar for research, management commits itself to spend consider- 
ably more on fixed charges before production returns will justify that research. When 
research developments cannot be translated reasonably promptly into production units, 
a company has exceeded the amount it should be spending for research. 


ent construction costs are more than 
couble those of eight vears ago. This 
means that depreciation and amorti 
tion charge iS a part of the cost 
production are much higher on the 
roduct from a new plant 
Ihe problem of high construction 
osts has become so acute that some 
if the leading chemical manufacturers 
have recently announced that they 
would build no more plants to produc« 


taple products under present condi 


trons except very unusual circum- 
+ 


inces 
On the other hand, construction of 
new plants is proceeding and should 
proceed where the justification is adc 
quate, and the resourcefulness of 
American industry is again demon 
strated in the new and cheaper meth 
ods of construction used. Chemical 
operations are being put outdoors 
wherever possible. Single, rather than 
multi-story buildings are being built. 
not only to save initial investment but 
to effect operating economics 

With staple products, the market 
prospects must be very promising not 
only as to the present, but the long 
range demand. For the past three years 
the export market requirements have 
been excessive, and the cause of many 
hortages. The future prospects of 
this market are so uncertain for most 
products thai expansion to meet this 
demand cannot be justified. In gaug 
ing the effect of the export market 
on current demand, it is essential to 
include all indirect sales for export 


i.¢., domestic sales for use in products 
which ultimately are exported. 

In expanding the production of 
staple products advantages to be gain 
by reduction in manufacturing cost 
due to large volume and process im 
provements, are frequently the primar 
justification. ‘This is a valid justifica 
tion provided vou are sure the volume 
will be sustained and that the proc- 
ess improvements are dependable 

Where the probable market is such 
that the new production has to be 
sold in competition, new production 
should be 20 percent cheaper than 
that of competition 

Production of a staple product ma\ 
be justified on the basis that it will! 
provide raw materials heretofore put 
chased or provide an outlet for ray 
materials manufactured and thereh 
greatly Improve the fundamental 
soundness and independence of the 
company its vertic il integration 
from basic raw materials to consumer 

Expansion of this may repre 
sent an overextension unless low cost 
capital is available and the new pro 
duction is much cheaper than com 
petition 

Probably the best example of the 
dificult problems involved in justify 
ing expansion of a staple product to 
day is represented by the stecl indus 
trv. The President said that further 
capacity is required and if necessary 
the government will take steps to 
finance it. Industrv has stated its case 


follow 
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(1) production today at 96 million 
tons is more than double the prewar 
average Production has been ex 
panded about § percent since the war 
(2) The present demand is abnormal, 
due in part to low foreign production 
and in part to accumulated civilian de 
mands delayed by the war. They esti 
mate supply and demand will be in 
balance within one to one and a half 
years 3) Were steel production ex 
panded another 10 percent as the 
government suggests, three billion dol 
lars would be required. Three million 
tons of finished steel would be needed 
ind the new plants could not be acti 
vated for two and possibly three vears 
+) Any expansion of steel production 
would have to be integrated with ad 
ditional supplies of scrap iron and iron 
re In essence the stcel industry does 
not believe expansion is warranted 
because in their opinion supply and de 
nand will be in balance before addi 
tional capacity could get into produc 
tion and the present high cost period 
is not the time to build steel mills 


NEW PRODUCTS 


Expansion in products which are 
new 1s normally more hazardous be 
use of an unproved market. The 
anticipated return on the investment 
should, therefore, be greater to offset 
the greater risk. Many chemical com 
pames accept the rule that todav a 
new product should indicate a vearly 
profit before taxes of approximately a 
third of the total fixed capital require 


ments. The risk of obsolescence and 
process and product changes must be 
taken into consideration. A new prod 
uct must show satisfactory market out 
lets exclusive of export and should 
improve th mnpany's position cither 
through vertical integration or a 


broadening of its base through diver 
sihcation 

The timing of production on a new 
product is alwavs of first importance 
Farly production mects the most ur 


gent market demand when the profit 


vest and al rrvuits ch lopment 
operating nomies before ompe 
tition stablished. The timing prob 
lem for management is in determining 
when the pro i ufficicntly de 
veloped to avoid costly plant altera 
tions and also when the market indi 
cations are sufficiently reliable to risk 

It is here that the megennitv dis 
by me mpan in the us 
if miniature pilot plants pavs big divi 
dend Valuable time is saved in 
translating laboratory results into fac 
tory production when it not n 


to assembl large scale pilot 
plant and to suffer the lag incident to 


its operation 


Now we turn to the sources and fac 
tors controlling the availability of capi 
tal. The present time is a rather difh 
cult one for raising venture capital. 
Fundamentally, this is due te our 
tax system with the high corporation 
taxes and double taxation on carnings, 
once to the company and again to the 
stockholders. These problems become 
more acute with the threat of higher 
corporation taxes and the control of 


carnings by the 1949 Congress 


AVAILABILITY OF CAPITAI 


The sources of new capital are listed 
below in the order in which they 
normally occur in mectmg expansion 
requirements. The first is from earn 
ings in excess of dividend payments 
It would appear that in a high earn 
ing period such as the present, this 
wource would take care of expansion 
equirements. With the rapid growth 
of the chemical industry, this is not 
the case lo preserve a company’s 
financial standing and to satisty the 
stockholders, it is necessary to pay ade 
quate dividends. In the case of pri 
vately controlled corporations, the gov 
ernment makes this practically manda 
tory through Section 102, which states 
that if the company fails to pay reason 
ible dividends, with the intent of cut 
ting individual surtaxes, the undistrib 
uted profits are subject to a further 
tax 

In addition to dividend require 
ments, a large percentage of earnings 
must be used for increased inventories 
ind working capital, as a result of ex 
panded sales The net result is that 
now with rapidly growing chemical 
companies excess carnings do not pro 
vide sufficient « ipital tor 
quircic nts 

In former vears some funds for ex 


expansion re 


pansion were taken from depreciation 
reserves. The Bureau of Internal Rev 
enue normally permits buildings to be 
depreciated at 24 percent per vear and 


process equipment in varving amounts 
to 10 to 12 percent. The average 
for all fixed assets is usually ipproxi 


mately 6 percent however, with re 
placement costs much higher than 

nal costs, depreciation reserves to 
lav are usually inadequate for neces 
normal replacements 

\ third source of money is from 
This represents the 
greatest risk type of investment in the 
business and through voting power 
verns control of the business. With 
the current low ratio of stock prices 
to earnings, management is loath to 
use this means of raising monev 

The fourth method of raising new 
money is through preferred stock with 
w without convertible features. Ses 
eral vears ago. well rated companies 


ommon stock 


could raise money by this means with 


dividend rates of 3 to 34% The fact 
that these preferred stocks are now 
selling at discounts of 10 to 20 percent 
shows that prices are now increasing 
Nevertheless, preferred stocks repre 
sent one of the most popular means 
of raising money. 

Debt financing, the alternate for 
equity capital, has the drawback that 
it 1s not only a fixed obligation as to 
principal and interest, but must be 
paid off on a definite maturity date. 
It is obvious that an obligation of 
this type is less to be desired by a 
growing chemical industry. Debt fi 
nancing has the advantage that inter 
est payments are deductible for tax 
purposes while payments to equity cap- 
ital are not 

The cost of capital is an important 
factor in any plans for expansion. Pre- 
vailing interest rates and general mar 
ket conditions govern capital cost to 
1 large extent. This is another way 
of saving that the confidence of in- 
vestors controls the cost of new capital 

\ normal inventory turnover in the 
chemical industry is three to five times 
per vear. If the turnover is four times 
per vear, then the inventory will be 25 
percent of the yearly sales. With an- 
nual sales volume normally at least 
double the new plant cost, this means 
that capital for inventory adds 50 per 
cent to the fixed capital investment 
Utilities and services such as labora- 
tories, shops, packaging and shipping 
facilities, and office may on the average 
idd another 50 percent, so that the 
total capital requirements probably 
werage double the cost of the produc- 
tion unit. This is frequently lost sight 
of because the utility and service ex 
pansion is not usually concurrent 

The relation of research expense to 

ipital requirements is an mtnguing 
problem While there is considerable 
variation between the different types of 
chemical manufacture in the percent- 
wwe of sales which can justifiably be 
spent for research, the chemical in 
dustry as a whole averages about 2 
percent of its sales dollar for research 

While the ratio of capital required 
to the money spent for research varies 
considerably, it is generally in excess 
of $2 in capital requirements for every 
$1] spent on research work. This cap 
ital includes not only that for build 
ings and process equipment, but also 
that to provide utilities, services and 
Inventories 

When a company reaches a point 
where it cannot, within a reasonable 
time, provide plants to produce the 
new products which its research has 
developed. then it has reached a point 
of diminishing return in its research 
rogram 
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Exposure 2% caustic 2% caustic soda (No OH) 2% caustic soda (No OH) 

time soda 0.05 % synthetic detergent 0.15% synthetic detergent 

7 min 

9 

2! 4 Border sire conditions 

st 


Compr” 


CLEANING EQUIPMENT. 


Wetting action is only one of detergent's assets. 
Fungicidal action also shows up in this test on the mold penicilium glaucum. 


CHANGE PROPERTIES OF OTHER MATERIALS. For instance this concrete 
highway stands freeze-and-thaw better because it contains a detergent. 


Natural Centrifugal Vacuum 

8 8 8 T 

6 + + 6 6 t 

4 4k + 

j 1 + + +-+-+-+4 
Va" *4 mesh 
2 5 === + 5% 

2 + + 4-4 2 + + + 2 + 4+ 


5D 60 9 120 


Time in minutes 
—— Water sione 


020 60 120 180 
Time in Seconds 


02 6 120 180 
Time in seconds 


~------0.| percent Naccono! NR 


ACCELERATE PROCESSES. Charts show, for example, that coal drains drier, 
quicker if wash water contains just a little nacconal detergen 
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Three Ways 
To Use 
Synthetic 
Detergents 


As tools of 

chemical engineering 
they may have 

more possibilities than 


you realize 


0. M. MORGAN 


A chemical engineer uses many 
tools. The synthetic detergent is a 
new one which offers many advantages. 
The first versatile and inexpensive syn- 
thetic detergents were developed from 
petroleum by the National Aniline Di- 
vision, Allied Chemical and Dye Corp. 
These products are distributed under 
the trademark Nacconol. They pos- 
sess a combination of physical and 
chemical properties which allow them 
to be used under practically any oper- 
ating condition with which a chemical 
engineer will come in contact. These 
organic detergents are stable to acids 
and alkalis, and to alkaline earth salts 
such as are found in hard water. They 
will perform their wetting, cleansing, 
emulsifying and other functions in all 
types of solutions. They will withstand 
reasonable attack by oxidizing and re- 
ducing agents. In their dry form they 
are not adversely affected by extended 
baking up to temperatures of 350 
deg. F. Their surface active character- 
istics allow them to promote spreading 
and penetration of aqueous solutions. 
Chis, combined with their emulsifying 


Mr. Morgan is manager of deter- 
gent application research at the Na- 
tional Aniline Division of Allied 


Chemical and Dye Corp 
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ind dispersing abilit wccounts to 
their excellent cleansing properties 
t 

Ihe uses of Nacconols which are of 
particular interest to chemical eng) 
neers as a group may be divided int 
three general classes. These include 
1) cleaning, changing p 
characteristics of other materials, (3 
acceicrahion of processes 


Almost every production problem 


| 
has a cleaning problem associated with 
it. The cleaning problem may pre 
cede or follow the ess Or it may be 
an integral part of the pr itselt 
It mav involve the cleaning of tank 
rs or tank ships pri to shipment 
f a finshed luct. Nlan t these 
i mce and m stance 
the tenck t ght then with 
vd b NsCque»nce 
INTLRNAI BANIN 
tw g i 
t tt iterna 
ining of eq nent w h vide 
t ace th t xferna 
ming, much ca i iplish 
When designin eq t, a good 
le i] t th t vcl to th 
ectior ist it i 
whic! ‘ low t i 
mn t Ih 
an 
nn ret 
the t i t 
which they ma ic] ining 
> | 
1} 
in 
vith 
ois 
In 
f \ 
NR 
t r. f tl 
nthet t for 
itact of the 
id th ] } 
therel re 
moval. A ‘ during 
this operation and ifs may 
be necessa Th ill 
followed by an alka itaim 
ing a small amount of the detergent to 
assure the rete removal of the 


Built up coatings of oil or grease may 
be removed by pumping a 2-5 percent 
solution of a suitable alkali, such as 
trisodium phosphate or sodium meta 
siheate, containing 0.25-0.50 percent 
synthetic detergent through the sys- 
tem for 30 minutes to 2 hours at a 
temperature sufficiently higher than 
the softening or melting point of the 
oil or grease to facilitate its easy re 
moval. To complete this operation the 
ystem is rinsed with water 

The cleaning of distillation columns 
is a time-consuming task should it be 
necessary to dismantle the column 
By simple preliminary experiments the 
hemical engineer should determine 1f 
the material to be removed from the 
column is susceptible to treatment by 
iid, neutral or alkaline synthetic de 


tergent solutions. He should also deter 
mine whether the cleam process 1S 
facilitated bv heat With this pre 
iminary information he is then in a 


own cleaning 
thon. Solutions simil to those 
described for the cleaning of heat ex 
Arrange 
ments can then be made to provide a 
pump by means of which the cleaning 
lution can be circulated. The pump 


hould be protected by a filter on its 


wosition to design his 


hangers mav be suitabk 


fion I he leaning solution 
nav be prepared in the distillation ves- 
t 
itsid ink and circulated 
thr h the pump to full cone sprays 
| ited at the top 
rf the jumn. | tain types of 
be built as 


in mtegra vart of the nn » that 


Inten ining of condenser tubes 


+} 
tl 


Same 


rN nol NR similar to those de 

hove vith suc 
Wher 1) b mantities of 
lin to be rem dt 1 treat- 
ment described for heat exchangers 
may be applied. Slowly water soluble 
materials can generally be removed 


with 1 neutral cle ming solution con 
taining 0.25-0.50 percent detergent. 
Heat usually accelerates this cleaning 
process. ‘Temperatures of 140-160 deg. 
I’. may be used 

Large tanks generally do not present 
easy access for cleaning purposes. By 
preparing an acid, neutral or alkaline 
cleaning solution contaiming a syn- 
thetic detergent and applying this un- 
der pressure from a hose an excellent 
cleaning job can be done. The solution 
may be prepared in the tank itself and 
then by circulating this solution 
through a pump and special types of 
nozzles good distribution can be ob 
tained to any part of the tank. Special 
nozzles are available for this purpose 
These can be manipulated from the 
yutside in any direction and thereby 
each all of the tank surfaces. Whi 
ng nozzles actuated by the stream 
suitable for this 


yressure are aiso 


of work 


EXTERNAL CLEANING 

There is a wide variety of external 
cleaning problems. The exteriors and 
interiors of buildings in chemical 
plants become soiled rather rapidly by 
iir borne dirt. The amount of labor 
involved in the cleaning of painted 


buildings is greatly reduced bv using a 
imount of synthetic detergent 
along with the alkali normally used for 
this purpose. For the cleaning of brick 
w stone buildings a small amount of 

icconol NR is added to the cleaning 
acid A neutral eaner of this type 
does not attack the paint on floors and 


wal \ wet floor that has just been 
vash vith a synthetic detergent ex 
hibit greatly reduced slipping haz 


irda npared with that of a soap or 
alkali cleaner and much safer he 
neutta nthet detergent has defi 
vit tablished its value for this 


n ! i tant part m all of 
the ] ) \ "rcasy 
in red p rub 
bing it with 0.2-0.5 it synthetic 
t tion cit neutral or 
ntaining a small amount of mild 
I ited machine sur- 
ta to b t is best to use 
da to tl unt The syn- 
thet terg it ire inn rite ] to 
th 
plants po larg cooing 
tow it door vhich become 
it ited with fungus growths, 
uly iv mmer months. 
It jor job to clean one of these 
vat towe many hours of labor be- 
ing re red. In most instances the 
vate MISSING throuch these towers or 


a large proportion of it is recirculated 


Mav 


% 


| | | 
| 
| 
rw th iM \ nevcr 
i ] ming b requ ed The proc- | 
ct nsing with water | 
oan alkali ution followed by 
vater if ack is been used 
ty f in t is used for p 
distillation " In many cases Svnthet let ts ar laving an 
\ 1 nav be 
| AC d 
\ t f k. fruit } 
ind much tim nl 1 by using 
the 1 leaning methods. Where 
; the material to be removed is of a pro |] 
lis tain 
| 
acidic cleanc 


By adding | lb. of synthetic detergent 
per 1,000 gal. of water, it is possible to 
gradually effect removal of fungus 
growths. Circulation of this solution 
tor a weck is usually adequate to clean 
the cooling tower of mold growths 


CHANGES IN PHYSICAL PROPERTIES 


A chemical engineer is well aware 
of the change that may be ctfected in 
the physical properties of many prod 
ucts by the use of small quantities of 
uitable addition agents [here is an 
ever mereasing list of items where a 
tic detergent ts plaving an im 
portant part as an addition agent 

\dvantage 1s taken of the property 
ot a wetting agent in the manufacture 
of bibulous papers such as blotting 
paper and paper towels. A dilute solu 
ti if the wetting agent is sprayed 
onto the paper during its final drying 
operation. ‘This not only increases the 

nount of water which the paper will 
hold. but also increases its rate of pick 
t the water. Hold a piece of this 

of paper between vou and thc 
t and atonnuze some water onto it 
multitude of bright spots appear 
in the paper immediately, you will 
know that it has been treated with a 
wetting agent. 

The foaming ability of the synthetic 
detergent combined with its lime re 
sistance allows it to be used as an air 
entraining agent in portland cement 
plasterboard, dentifrices, 

Experimental concrete highways 
containing Nacconol NR have shown 
that by entraining about 5 percent of 
ir im concrete its resistance to numer 

cvcles of freezing and thawing is 
This is ex 
plained by the reduction of the ther- 
mal coefhcient of expansion of the 
concrete. When the concrete does not 
expand or contract excessively with 
hanging temperature its tendency 
to scale at the surface is essentially 


increased tremendously 


climinated 

The amount of detergent which is 
ised to achieve this result in concrete 
is verv small. The recommended con 
entration is 0.01-0.02 percent based 
m the weight of the dry portland ce- 
nent. This may be interground with 
the cement at the mill during manu 
facture or it may be added at the mixer 


by the contractor on the job 
Several benefits are derived when 
vnthetic detergent is used as an air 


ntraining agent in plasterboard. In 
the first place the board is stronger 
and lighter in weight and shipping 
ts are thereby reduced In the pres 
ence of such a wetting agent lesser 
quantities of water are required to 
make a workable plaster mix. This 
means that less water must be evap- 
orated in the kilns and production 


Cos 
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Rare is the chemical plant that does 
not have some wet processing opera 
tion that could be improved by a dash 
of the proper synthetic detergent. 


iates can be increased. Here the sav 
ings in fuel im the operation of the 
+} 


kiln are more im cnough to pay 


for the amount of detergent used 


ACCELERATION OF PROCESSES 


Ihe ability of the synthetic de 


the surface tension 


tergents to reduce 
f aqueous systems and thereby im 
prove the wetting and penctrating 
properties of water as well as certain 
mganic liquids such as glycerine or 
thylene glycol has provided means 
accelerating many otherwise slow 
processes. It is now fairly well recog 
nized that water is only a second class 
wetting agent when used by itself 
Che textile industry was probably the 
first to recognize this salient fact 
Many other industnes are now taking 
idvantage of accelerated wetting to 
speed up their processes 

Accelerated drainage of water from 
oal is being achieved by the prope 
ipplication of synthetic detergents 
Here again the ability of the detergent 
to reduce the surface tension of water 


plays an important part. Water drop 


lets can no longer exist since they 
flatten out and dram away \ large 
percentage of bituminous coal and 
ractically all anthracite coal is wet 
rocessed. ‘The coal is wet as it leay 


the preparation plant and in the win 
ter time freezing hazards are encoun 
tered if adequate drainage has not 
been obtained In addition to this 
the coal company must pay freight 
cs on the water as well as on the 
coal. It is not difficult to justify the 
use of a synthetic detergent on this 
basis. Similar improvements in de 
watering action are obtained through 
the use of the detergent under condi 


tions of natural gravity drainage as 
associated with shaker screens and in 
vacuum drainage such as would be ob 
tained on rotary vacuum filters 

Most chemical engineers, at one 
time or another, have encountered a 
very difficult slime filtration problem 
hilters are plugged up and production 
stops. Many, but not all, slime filtra- 
tions mav be accelerated by the incor- 
poration of a small amount of this syn- 
thetic detergent in the mass to be 
filtered. Batch filtrations that nor- 
mally required about eight hours have 
been brought to completion in a half 
hour through the use of this wetting 
agent 

lobacco for cigarettes is inpreg- 
nated with humectants such as glycer- 


ine or ethylene glycol. Following the 
ipplication of the humectants the 
tobacco is held in bins for a period 


long enough to allow the humectant 
solution to thoroughly soak into the 
cat. Soaking times may be reduced 
25-50 percent through the addition of 
i small amount of Naccono! to the 
lhumectant solution 

Synthetic detergents are used for 
the removal of oi] from metal sur- 
faces pnor to clectroplating, painting 
and enamelling. Although it may be 
used by itself for some of these pro 
poses, it is generally more economical 
to use it in conjunction with either 
alkalis or acids 

By using a synthetic organic deter 
gent in conjunction with an alkaline 
cleaner it is possible to operate at 
lower alkali concentrations and to ob 
tain satisfactory cleaning results over 
a wider temperature range and in a 
shorter period of time 

Wetter water for fire fighting comes 
is a result of using wetting agent solu- 
tions. This application has received a 
great deal of publicity in the last few 
vears and most fire compames retain 
i supply of a suitable wetting agent 
for use in the handling of fires in ma 
terials which are difficult to wet. This 
includes overstuffed furniture, mat- 
tresses, hay, straw, grain, bales of cot- 
ton, piles of coal and similar materials 


IN A WORD 


During the present discussion we 


have shown that this new synthetic 
lctergent tool has speeded up internal 
ind external cleaning operations, has 
erved to provide desirable changes in 


the physical characteristics of certain 
products and has aided in accelerating 
quite a variety of physical and chemi- 
cal processe The chemical engineer 
can profitably ask himself, “Do T have 
inv wet processing operations where a 
suitable type of synthetic detergent 
will be of assistance?” The answer will 
invariably be in the affirmative 
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60 deg taser on 
Taper rubbing eages bbirn 


How to Reduce Friction Loss in 

Rotary Feeding Devices 

Rosert L. Mitter, Plant Engineer, Kamen Soap Products 
Co., Barberton, Ohio 

*% March Contest Prize Winner 


In handling powders or other materials which are 
sticky” and tend to pack, the chemical engineer often 
has trouble with feeding devices which tend to drag or 


freeze This means Leavy power consumption for the 
feeder and it may mean frequent cleaning or high mainte 
nance. A few examples will make the problem clear 
One cas the use of a star feeder or rotary air lock in 
removing a powder consisting of soda ash containing 
calcium chlonde, and perhaps 10 percent moisture, from 
a dust tor following a spray dryer. It is not uncom 
mon in ia i to find a 5- to 5 ip. ge ired motor driv 
ing t tary air lock, in spite of the fact that the theo 
retical horsepower in some designs is less than zero. Another: 
case th mveving of a matcrial such as clay from a 
pug mill means of a screw convevor. If such a unit 
to op t rap ul of time th pe itor had better 
be p f flushing or quick dismantling of the 
n 
I 1 man t to ite as the 
< t rit All of 
tl twecn a 
ind a iw Sin th 
" ctween el its, th 
yA ten | 3 
| K lid ul i r til either an 
the ¢ if It is 
t i if up 
t ke n day aft la 
It ti t th t th 
‘ thot t of the 
+} if w part exp to the 
f ’ laf vhich normal to t f 
frict Th thin rd mit 
th friction fact the normal force it w in 
d t friction | n direct proportion as we reduc 
th f f contact. This means simply that we must 
sharpen the rubbing edge of the moving element. 
In various heavy chemical and soap industry situations 


I have found several dozen applications for this simple 


THEODORE R. OLIVE, Associate Editor 


scheme. It has its limitations, but can be extremely help- 
ful if applied with judgment. The best method seems 
to be to grind the contacting edges to a 60-deg. bevel. 
They need not be turned forward as a scraper. ‘They must 
of course be kept sharp by hardening or occasional re- 
grinding, but work effectively as long as the contact edge 
is small in area and is kept normal to the built-up surface. 
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Cyele Counter Made From Gage 
Joun Leunus, Minneapolis, Minn 


Sometimes it is desirable to record the number of oper- 
iting cvcles through which mec piece of batch equipment 
has gone. If a part of the equipment operates under steam 
r air pressure when the equipment is working, but this 

ssure is shut down between cvcles, the scheme shown 
in the sketch will fill the bill. I made the counter from 
i discarded pressure gage. Its construction is clear and it 


vill be evident that the pointer will advance one unit each 


time the pressure is turned on. Obviously, the pressure 
must be released to bring the ratchet back, readv for the 
next cycle. The number of teeth on the ratchet gear deter- 
min the numbe f unit the dial 


Better Conversion Charts Are 
Easy to Make 


Bryce I. MacDonatp, Jx., Chemical Engineer, General 
Electric Co., North Troy, N. ) 


Chemical engineers, chemists and process operators are 
constantly called on to convert numerical information from 
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one set of units to another. Where many readings are to 
be taken, for example in flow meter calibration, it is usual 
to make a conversion chart or graph for this purpose. 

It seems to me that force of habit causes the great 
preponderance of such charts to be prepared in the classical 
way as indicated in the left-hand chart above. Although 
such a chart may be a thing of beauty, it is not necessarily 
a joy forever—for it is diffcult to read and often is read 
erroneously. The eye must travel relatively long distances 
in using it, and it is easy to become confused in following 
the proper line among the mass of lines on ordinary graph 
paper. 

The scheme shown at the right of the diagram above 
obviates this difficulty. It is a great timesaver and, what's 
more, it is almost foolproof. 


Upping Board Machine Capacity 


Production capacity on its 50-year-old paper board 
machine has recently been increased by 10 percent at the 
Riegelsville, Pa., mill of Durham Paper Board Co. This 
was accomplished by installing tubular warm air outlets 
between the steam heated drums of the dryer. The dryer 
has 35 drums supplied with 40-lb. steam. Between the 
pairs of drums 15 5-in. perforated tubes were installed, 
supplied through 8-in. risers from a main duct of 30 in. 
tapering to 20 in 

Air is heated to 175 deg. IF’. by a 1,500,000 Btu. per hr 
Dravo Counterflo heater burning No. 5 fuel oil. The air 
inlet to the heater, supplied through a booster fan, admits 
either all outside air, as in summer, or part recirculated 
air, as in winter. Heater efficiency is said to be 80-85 per- 
cent 


Quick Conversion From Metric to 
English System 


H. Ricuarpson, Research Corp., Bound Brook, N. J. 


An apparently unrecognized relation makes it easy to 
convert gas calculations involving the molal volume from 
the metric to the English system. Thus the normally 
tedious conversion required in transposing the results of 
the laboratory to pilot plant operation can be very easily 
side-stepped, simply by a substitution of nomenclature. 
Here is the trick: 

1 gram mol = 22.418 liters 

1 ounce mol = 22.438 liters 
both being the molal volume at 1 atm. and 32 deg. F. 
Thus the error in substituting ounce mol for gram mol is 
only about one-tenth of 1 percent. 
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Reynolds Number Chart for 
Agitation Studies 


Ropert W. Scuneiwer, Chemical Engineer, Lehigh Uni- 
versity, Bethlehem, Pa. 


In agitation studies one often needs a Reynolds number 
for predicting the performance of the agitator. The chart 
presented here aids the calculation of the Reynolds num- 
ber and eliminates the chance of errors in the decimal 
point. 
~ Use of the chart is easy. First connect the agitator speed 
N, in revolutions per sec., with the solution density p in 
lb. per cu. ft., marking where the line crosses the tie 
line 2. Then connect the viscosity of the solution p, in 
centipoises, with the square of the stirrer diameter in ft., 


APRIL PRIZE WINNER-—A_ $50 
prize will be issued to . . 


D. H. LAWRENCH 
General Foreman 
Niagara Falls, N. Y. 

. . . for an article describing how to plug 
a bottom outlet in a liquid storage tank, 
for emergency repairs to the outlet line 
when the tank cannot be emptied, which 
has been judged the winner of our April 
contest. This article will appear in our 
June issue. 


$50 PRIZE FOR A GOOD IDEA—Until 
further notice the Editors of Chemical 
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Engineering will award $50 cash each 
month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 


Ihe winner cach month will be an- 
nounced in the issue of the next month, 
e.g., the Mav winner will be announced 
in June and his article published in July. 
Judges will be the Fditors of Chemical 
Engineering. Non-winning articles sub- 
mitted for this contest will be published 
if acceptable at our usual space rates. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other 


than a McGraw-Hill employee, may sub- 
mit as many entries for this contest as he 
wishes. Acceptable material must be pre- 
viously unpublished and should be short, 
preferably not over 300 words, but illus- 
trated if possible. Articles may deal with 
any sort of plant or production “kink” or 
short-cut that will be of interest to chem- 
ical engineers or others in the process in- 
dustries. 


Also, novel means of presenting useful 
data, as well as new cost-cutting ideas, are 
acceptable. Address Plant Notebook Edi- 
tor, Chemical Engineering, 330 West 
42nd St., New York 18, N. Y. 
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D The intersection of this line with tie hne is also 
marked. <A line joing the two intersections on the z and 
8 lines intersects the Revnolds number axis at the desired 
Nap. 

tor the example shown a liquid of » 

ft. is agitated by a stir ot 


l cp. and p = 60 


Ib. per cu 3.8 in. diamete 


turning at 5 rp Connect (3.5/12)* with » 1.0 
Conn \ vith p 60. Jom the intersections of 
these lines on the z and @ lines, imtersecting the Reynold 
number axis at N $5,000 


Aluminum Jacket Holds Loose 
Insulation on Tank 


I'wo large storage tanks in a Montreal refinery were 


ently insulated successfully with a 3-in. thickness of 
“se mineral wool by the use of an aluminum jacket. 
Ihe aluminum sheets were attached to the tank surfaces 
vith “Z is and the mincral wool was packed into 
the intervening space at cach rise of the sheets 

By installing the insulation at proper density the refinery 
inticipates cetthng. The aluminum shects not only 
upported the insulation but also served as a weatherproof 
yrotection and vapor seal. making the usual weatherproof 
oatin 


2, Mere 


Protecting Instruments Used on 


Sulphur Bearing Gases 


Wirtiast C. Souprierre. Chemical Engineer, Gary, Ind. 


Th we refinery or chemical plant uses control or 
ecording instruments on gas streams containing sulphur 

mpounds. When in this service the meters require fr 
158 


quent miamitonmance dy a result of the corrosive nature of 


the material 

This difficulty may be overcome by installing filters on 
the two lead lnes from the orifice plate to the instru 
ment. These filters have a packing composed of iron oxid 
on wood shavings. This may be purchased from a com 
pany manufacturing spongy iron oxide for gas plant use, or 
can be made by rusting iron borings. 

The filter chamber is constructed according to the servic 
required. For section of pipe with 
screwed caps may be used, while for higher pressures a 
flange ind this closed with 


low pressures a 


may be welded to the pipe 
blind flange 

Packing material is supported on a screen above the inle 
so as to allow space for any liquid to accumulate and b 


drained. The packing lasts for a period of months as flow 
does not occur; only a static pressure change in the lead 
lines 


Testing 13 Miles ef Tubing for 
Submicroscopice Leaks 


In one of its research projects the General Electric ¢ 
ecently had need for 13 miles of in. O.D. copper tubing 
vhich would be completely free from leaks. It was to be 
used as a water-cooled conductor in a vacuum chamber. 
The tubing came in 100-ft. lengths which were then indu 
tion-brazed imto mile-long igth This looked liked a 
ib for one of the compan leak detector 

As worked out by John S. Hickey, research laboraton 


Each mile-long length 
ight parts of nitrogen and onc 


cr, the method was as follows 


with a mixtur f 


was filled 


part of Freon until the gas escaping at the far end showed 
Freon as indicated bv th ik tector. A valve on the 
tubing end was then closed and the pressure built up to 
600 psi. Except for about 5 ft. at cach end of the coils, 
shich Ww tested by han th ictual leak test wa yn 
ducted by running the tu iw th gh a special pich Ip as 
shown in the illustration. The rate was ab tp 
ising a motor-driven winding drum and a simple friction 
brake on the supply drum 

The 13 miles of tubing had about 675 join en of 
vhich showed leaks on the test. There were also two 
Orous sections and thr folds” evidently due to ingot 
flaws which closed on drawing the tubing. As a final check 
each reel, fully charged with gas, was put in a cardboard 
box for a w k and ted for lreon Onc ecl which 
showed a leak wa im on the test bench and a bad joint 
found which mav have cracked when the reel was wound 
ifter the first test 
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ARE ROBBERS! 


A USER SAYS: 


“We first tried the STREAMLINED Valve about 
6 years ago. We found it to shut off tight, hold 
the reduced pressure extremely constant and 
wipe out reducing valve troubles in more ways 
than one. 

Moximum Copacity When Needed Most © Ac- 
curate Pressure Control Under Toughest Work- 
ing Conditions ¢ Trouble-Free Service © Smooth 
Operation © Tight Closure © Accurate Regula- 
tion © Speedier Production Results © Elimine- 
tion of Foilures © Constant Delivery Pressure © 
Cost Saving Operation © No Spoilage © Prac- 
tically Zero in Maintenance Costs. 


(ASH STANDARD 
CONTROLS... 
VALVES 


“Other makes of valves were constantly giving 

us trouble. They would never shut off tight, 
therefore our relief valves were blowing, which 
to us was discouraging. 


“We have by this time several hundred of the 
STREAMLINED Valves throughout our plant on 
mostly processing work and we are well 
pleased. It is a must on our list.” 


May 
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BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send for them 


Bulletin 950—fectures the CASH 
STANDARD Type D Single Seat Pres- 
sure Reducing ond Regulating Volves 
for use with most fivids. Shows 
simple inner working ports that sove 
in meointenonce. Diogrom expicin: 
shows 


how valve works. Biveprint 
simplicity of instollotion 


Bulletin 956—teotures the CASH 
STANDARD Type 4030 Bock Pressure 
Valve — designed to avtomoticolly 
maintain constant pressure in the 
evoporctor corresponding to con- 
stant temperature desired Shows on 
Ammonia ond Freon Gos Capacity 
Chert based on ABSOLUTE pressures. 


Bulletin 966—teotures the CASH 
STANDARD Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 
ond Regulcting Valve for vse with 
woter or oir; with ony gos or oi! thot 
is non-corrosive; and with retrigerat- 
ing flvids such os Ammonia and 
Freon. Many interesting porticulors 
exploined such as: how volve works, 
tight seating, lorge copacity, no 
waste, no woter hammer or chotter 
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Aliphatic 
Solvents 


Article on pages | 


Aliphatic solvents of narrow boiling range are now made 
to round out the line of petroleum solvents by Humble 
Oil & Refining Co. at Baytown, Tex. These solvents 
are made by close fractionation of two types of charge 
stock, (1) a virgin naphtha stock boiling within the range 
of isopentane and 200 deg. F. and (2) the raffinates ae 
ing from sulphur dioxide extraction of toluene and xylene 
hydroformates. The C,200 charge stock, which is a 
doctor-sweetened straight-run material consisting largely 
of paraffins and naphthenes, serves as the source of Solvent 
Naphtha No. | and 10 deg. hexane, while the raffinates 
(200-300 deg. F.) serve as the source of 10 deg. heptane, 
10 deg. octane and Solvent Naphtha No. 7. 

In the production of the hexane solvent the C,-200 
charge stock is preheated with steam and pumped through 
a series of four towers of a “superfractionation” unit. 
Hexane solvent is the overhead from the fourth tower, and 
is condensed and pumped through a caustic wash drum 
to remove H,S. From the caustic drum the product 1s 
pumped through a Hoover sweetening system. [Hlexane 
solvent emerges from the sweetener as a finished product. 

A portion of the C,-200 charge stock is pumped through 
1 Hoover sweetener in order to improve odor and then 
blended with toluene raffinate to sates Solvent Naphtha 
No. 1 

The heptane and octane solvents and Solvent Naphtha 
No. 7 are produced from an 80-20 blend of the rafhnates 
resulting from SO, extraction during production of the 
toluene and xylene solvents. This material is pumped 
through a steam preheater and into a fractionator where 
the heptane vapors are removed overhead, condensed and 
sent to storage. Bottoms from the first fractionator are 
pumped into a second tower The overhead from this 
tower is the octane solvent, and from one of the lower 
trays Solvent Naphtha No. 7 is drawn off 

Yields of the aliphatic and aromatic solvents are subject 
to considerable variation depending on requirements. The 
company expects to be producing about 1,500 bbl. per 
day of the aliphatics during 1949 The C,-200 charge 
stock which is normally processed contains, typically, 20 
to 22 percent hexane solvent. The toluene-xylene rafhinate 
normally vields 33 percent heptane, 17 percent octane 
and 45 percent Solvent Naphtha No 

Humble has been fractionating at times from the C,-200 
charge stock small quantities of cyclohexane In general, 
the same superfractionating equipment used for the pro- 
duction of hexane solvent is employed, but a different pip- 
ing arrangement is used. Cyclohexane production calls 
for a high degree of fractionation, accurate instruments and 
an extremely narrow range of temperature control 
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{ Hoover unit with clay drum and salt drum sweetens por- 
tion of C,-200 charge stock to produce solvent naphtha. 


*p Superfractionating unit for making aliphatic solvents. Two 
“ towers are sometimes used for heptane and octane. 
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HOOVER SWEETENER C.-200 deg. F a 

| 
| 1 


Sweetening unit for 10-deg. hexane solvent showing clay drum and salt drum j Bubble towers perform all fractionation required in ~ Extraction plant for sulphur dioxide where toluene, 
preparation of feed stock for aromatics. +P extracted from the concentrates of these materials. 


at left. In background to right are drums of caustic wash equipment. 


8 — | 
L 


10-deg. hexone 
solvent te storage 


FIRED REBOILER 


ri Hydrolyzer is used for high-temperature caustic treating of 
toluene, xylene, Solvessos 100 and 150 solvents. 


where toluene, xylene and Solvesso 100 are 5 Ad system for treating solvents. Equipment is conventional. The product passes through incorporator, mixed with recirculated acid, a settling drum for 
ese materials. 


removal of sludge, a second incorporator with fresh acid, and into a combined settling drum and coagulator. 


sohexone | ‘ 
e ustic Caust makeup (20 deg. B« Bottoms to rerun - 
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Packaging 


WITH BAGPAKERS ON THE JOB, packaging machinery can be as 
good as you want it to be. Bagpakers are ace performers. . . de 
signed for simple or complex operations according to your needs 
If your requirements are moderate — merely calling for a semi- 
automatic closing unit Ww hich provides tough, tight “cushion 
stitching” at high production rates—Bagpaker E-1 or F-1 is the 
machine for you. If, on the other hand, you pack heavy tonnage 
—then the fully-automatic, multi-station Bagpaker (Model A) 


—handling 25 to 45 tons per hour—is your perfect packager 
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Bagpakers will package food, chemicals or fertilize r faster | 


For process piping in ion | 
eee CRANE has eve 


In ion exchange—whether for water treating systems, as 
shown here, or for any other process—Crane can supply 
all piping equipment for your installation. Check your 
needs against the Crane Catalog. You'll find it offers an 
unequalled selection of valves, fittings, pipe and acces- i 
sories—in brass, iron, steel, and alloys—available on one 

order to your local Crane Branch and Wholesaler. 3 


Why not learn the advantages of standardizing on 
Crane? It's a Single Source of Supply complete enough 
to simplify every piping procedure, from design to erec- 
tion to maintenance. One Responsibility for materials : 
helps to assure the best installations, avoids needless P 
delays. High Quality in every item from the broad Crane 
line certifies uniform dependability throughout process 
piping systems. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


lon exchange water treating system. 
Crane supplres all piping equipment. 


and easier at a surprisingly small mvestment on your part 
Get acquamte d today with the many Bagpak mac hines and 
Bagpak Multmall bags. Write for descriptive pamphlets 
E.1, F-1, DA and A. 


INTERNATIONAL PAPER COMPANY, Bagpak Division 
2720 EAST 42nd ST. NEW YORK 17, N.Y 
BRANCH OFFICES Atlante, Baltimore, Boston, Chicago 
Clevelond, Boxter Springs, Konses, Los Angeles, New Orleans 

Philadelphic, Pittsburgh, St. Lovis, Son Francisco 
Continento!l Peper Products, Montreal, Ottawe 


In Concde 
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Seating, has longer life 
off even if diaphragm 
quires less torque; fewe 
through area in Y-F 
pressure drop. Full Ne 
for corrosive services. 

pounds, cold; maximu 
Sizes: to 4-in. Write 
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| good | 
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ion exchange 
is everything you need 


. as SOURCE OF SUPPLY 
ply 0 RESPONSIBILITY 
our STANDARD OF QUALITY 
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Wherever a drying andor grinding operation is 
necessary in your production line . . . as in the 
preparation of commercial clays . . . you can 
obtain superior results by using Raymond equip- 
ment. 


The Raymond IMP MILL is a specialized unic 
for this purpose. When equipped with Flash 
Drying, it combines the drying, grinding and 
separating operations in a single, continuous, 
automatic and dustless process. 


Raymond units of specialized design are avail- 
able to handle clays of various types and high 
or low moisture content, producing a uniformly 
pulverized and classified dry, finished material. 
Let us work with you on a set-up to do your 
processing job cheaper and better. 

Write for details. 


. NEW AND BETTER Crane Dia- 
| phragm (packless) Valves nou available 


for ton exchange systems. Single-function 

Neoprene diaphragm, independent of 
ting, has longer life; permits positive shut- 
even if diaphragm fails. Operation re- 
ives less torque; fewer turns. Greater flow- 
ough area in Y-Pattern design lessens 
sre drop. Full Neoprene-covered valve: 
corrosive services. Working pressure: 150 
Cold; maximum temperature 180° 
es: Vy to 4-in. Write for Catalog Ad-1761. 


FLOW SHEET of 
imp Mill with 
Flash Drying Equip- 
ment. 


COMBUSTION ENGINEERING-SUPERHEATER, INC. 


RAYMOND PULVERIZER DIVISION 
1311 North Branch Street, Chicago 22, Illinois 


FOR EVERY PIPING SYSTEM 
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Dare. 


Chiorine Dispenser 
Fischer & Porter Co Tlatbor 


has developed a new series of 

dispensers built around its blowrator 
flow meter. Known as the Rato-Chlor, 
trom 
and 


the device withdraws chl rine 
the cylinder 
filters it to remo 
carbons. The 


to th nt 


drum 


mtrolled pre 
he flow 
regul 


Marshall and Stevens Indexes of 
Comparative Equipment Costs 
(1926 = 100) 


Compiled quarterly for March, June, Sep 
tember and De each vear by Mar- 
shall and Stevens engineers, 
Chicago and Los Angeles. Indexes are pre- 
pared for 47 different industries, from 
which the eight process and four related 
industries listed here are selected Pub- 
lished each month with the latest available 
revision. For a description of the method 
of obtaining the index numbers see R. W 
Stevens, Chemical Engineering, Nov. 1947 
Pp. 124-6. For a listing of annual averages 
since 1913 see Chemical Engineering, Feb 
1949. p 129. 


evaluation 


Mar 
1949 


Mar Dec 
1948 1948 
Industry 
Average of all 1584 1660 
Process Industries 
Cement mfg 
Chemical 


products 
mf 


152.0 
160.0 
147.0 
150.1 
153.3 
153 6 
i 1564 


1598 


Rubber ind 
Process ind 


Related Industiies 
Elec. power equip 
Mining, millin 
Refrigerating 
Steam power 
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is measured by the flow meter. A 
differential regulating valve 
completes the flow control clement. 
Vacuum is created by a water ejector, 
and kept uniform by a vacuum regu- 
lating valve. The cjector draws chlorine 
imto its jet, mixes it with water, and 
discharges the 
solution throug! 


pressu4re 


chlorine-wate 
ributor into the 
stream being inated 

The unit inc vacuum 
operated shut-off valve which 
matically stops flow vent of leakage 
invwher er. The svstem 
can be used for cither intermittent or 
ontinuous 0 ind in be 
or totalizing 

tied 


wporatcs i 


nt 


tion th 
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Saves Varor Loss: 


Dome-Type Tank 


Chicago Bridge and Iron Co 
South Michigan Ave.. Chicago 4 
has develope: i 
igc tank prevent to 
gasoline through evaporation 
shown m the a mnipanving view, the 
tank at night is equipped with a 
dome section flexible 
diaphragm made ot nylon coated with 
Perbunan rubber, like half of a giant 
rubber ball. This tank. at Socony 
Vacuum Oil Co.’s Worcester, Mass., 
plant, is the first to be built in the 
country. When vapors expand in the 
tank, as in warm weather, the dia 
phragm expands mside the stecl dome 
and retains the vapors. When tem 
peratures drop, the diaphragm con 
tracts, but air is not drawn into storage 


contaming a 


Associate Editor 


f the tank. However. air is al- 
wavs present between the outer surface 
of the rubber ball and the metal shell 
which houses it. 


Non-Evecrric: 


Self-Cleaning Separator 


Dings Magnetic Separator Co., 4740 

West McGeogh Ave., Milwaukee, 

Wi ering a cross-belt self in 
ng Almics 

manent 

contaminating tron 

of pulverized materials. The unit con 

it avy-duty permanent mag 

md a motor-driven end 

ross belt. The magnet holds 

iron against the underside of 

oss belt, which carries it to the 

le bevond the iafluence of the mag 

held. at which point it is. di 

Ihe magnetic unit consists 

1 series of C-shaped Alnico mag 

the poles of which are secured 

ind the entire assembly 

m aluminum fac 


separat cmploving 
magnets tor the 


trom a wide variety 


stec! plates 
plate 


mounted on 


Stenats For Sarery: 


Alarm Light System 
7218 


Chicago 26, has 
ihed industrial signal 
Panalarm, consisting 


number ot 


Panalarm Products, Inc., 
North Clark St 
developed 
system known a 
of a box 
ilarm units which can be mounted on 

Continued 
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flow automatically 1 standard 
iv nec from capacitics 
of 10 to 7,500 Tb. per dav, each unit a 
yi having a turn-down range of 10 to 1 a. 
lro 
ivered 
g id 
165.1 
159.5 
167.5 
Cla 48 1545 
Glass 1579 1576 
Paint 161.1 1608 
Paper mf 1614 161.1 
Pet: 1642 163.9 
158 8 166 6 166.3 
1544 1652 1649 
1616 1694 169.1 
1607 1685 1682 
1706 1813 181.2 
148.7 1565 1562 be 


New Equipment, cont 


top of the regular instrument board 
Each unit consists of a white light and 
a red light, and suitable relays. When 
an abnormal condition occurs, the two 
signal lights go on and a warning 1s 
given by a horn or other sound device 
The horn is turned off and the white 
light goes off also when the failure is 
asknowledged by the operator pressing 
a button. The horn is thus immedi 
ately available for monitoring any 
other failures. The red light, however, 
remains lit until the origmal failure is 
corrected. Both lights glow dimly 
during normal operation to indicate 
that the signals are in an operative con- 
dition. With this system a single horn 
can serve for many alarms. Panalarm 
cabinets are available in multiple units 
up to 12 in a single cabinet. arranged 
for convenient wiring from the front 


Curs Time: 
Heavy Paste Mixer 


Abbé Engineering Co., 50 Church 
St., New York 7, N. Y., has announced 
a new stainless steel mixer for heavy 
pastes with triple-motion scraping and 
agitating mechanisms. The mixer has 
two sets of oppositely rotating blades 
in a special scraper and agitator mech 
anism mounted in the cover and a 
600-rpm. mixing disk in the bottom 
which utilizes the centrifugal force de 
veloped through high-speed horizontal 


rotation of its curved radial mbs to 
disintegrate and disperse the material 
rapidly. ‘Tests are said to have shown 
that materia equiring a 

long cycle of slow mixing can be han 
dled with saving of from 60 to SO per 
cent in normal mixing time. Provided 
with a heavy cover, the mixer can be 
operated under either pressure or vac 


uum. A jacket is available for use at 


higher temperatures 
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Saves Larrine: 


Skip Hoist for Bags 


Jacob House and Sons, 52 St. Paul 
St., Buttalo 8, N. Y., has introduced 
the “Upanover,” a light-weight mo- 
torized skip hoist for bags or, in a 
slight modification, for drums or 
barrels up to 250 Ib. weight. The 
hoist is designed for discharging any 
flowable solid into a process vessel. 
Designed to customer specifications, 
the hoist can lift to any height from 
3 to 30 ft. The bag is inserted into 
the skip at the floor level and opened. 
The hoist then lifts and dumps in 
less than 60 sec. The device is port- 
ible and can be adjusted for dumping 
ingle and height 


Aparrasie: 


dJacketed Mixing Kettle 


L. O. Koven & Brother, Jersey City, 
N. J., has developed a 4-ft. diameter by 
3 ft. high ASME code welded kettle, 
designed for operation at 650 deg. I., 
with atmospheric tank pressure and 75 
psi. jacket pressure. The kettle is pro- 
vided with a 2-hp., 1,800 rpm. explo 
sion-proof, motor driving through a 
38-to-] reducer to the U-type agitator 
which simultaneously stirs and re 
moves material from sides and bottom 


of the kettle. A manhole is provided 
for cleanmg. The contents may be 
blown out by air pressure at the end 
of the run. With slight modifications 
in discharge openings, agitator speed 
and other features, the kettle is suit- 
able for a wide variety of operations in 
chemical, pharmaccutical and other 


process industries 


Easy To 


Joint for Lined Pipe 


Gates Engineering Co., New Castle 
Ave.. New Castle, Del., is offering 
a new pipe joint said to reduce the 
cost of installing and repairing rubber 
lined pipes by as much as 50 percent. 
lhe Gaco joint eliminates need for 
detailed layout plans, since lined pipe 
mav be bought in sections, cut and 
installed on the job. Welded fittings 
ire climinated since the pipe is cut, 
grooved. bored and counterbored with 
a special machine—or a regular pipe 
machine equipped with an adapter, 
Rubber inserts are slipped into place, 
the flanges bolted together, and the 
joint is completed, it is claimed, within 
2 min. These joints are available in 
14 to 4 in. pipe size, as 45- and 90-deg. 


ells, Y's, tees and separate flange 
kits for connecting straight lengths. 


Fquipment for adapting the user's 
own pipe machine is available at 


nominal cost, while a spec ial machine 
mav be bought or leased. 


Saves Time: 


Flow Slide Rule 


Coleman J. Major, 2252 Fifteenth 
St., Wyandotte, Mich., has developed 
ind is offering a liquid flow slide rule 
for solving probiems in the flow of 
liquids in pipes and smooth-drawn tub- 

(Continued) 
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WEIGHED... on the run! 


With Fairbanks-Morse Belt Conveyor Scales, material can be 
weighed in transit ...automatically. Installed as an integral 
part of your belt conveyor system, these accurate units auto- 
matically indicate the weight of materials carried by the 
conveyor belt while in operation and show the accumulated 
total. There is no need for an extra weighing operation at a 
remote point to add to handling costs... . impede material 
flow. Your Fairbanks-Morse weighing expert will be happy 
to give you the complete facts on the belt conveyor scale. 
Fairbanks, Morse & Co., Chicago §, Ill. 


FAIRBANKS-MORSE 
A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES « PUMPS «+ SCALES 
MOTORS ¢ GENERATORS © STOKERS ¢ RAILROAD MOTOR CARS 
ond STANDPIPES « FARM EQUIPMENT *« MAGNETOS 


—. 
i 
OR 
4 
at 


WATEROUS 


100% SANITARY 


Absence of threads. 
nuts, splines. keys 
and keyways inside 
pumping chamber 
makes this pump 
sanitary in fact. Sani- 
tary seal springs are 
outside of pumping 
chamber and do not 
rotate... . No “dead 
space’ behind seals 
for liquid to lodge. 
Capacities to 125 
g.p.m. Backed by 62 
years of continuous 
pump manufacture. 
Send for complete de 
tails to: 


WATEROUS 
COMPANY 


ST. PAUL 1, 
MINN. 


Eguirment, cont. . . 


ing. The rule solves the Fanning 
equation and may be used for cal 
culating pressure drop, pipe diameter, 
w rate of flow tor any liquid whose 
viscosity and density are known. It 
solves problems in cither the turbulent 
or streamline flow region and auto- 
matically indicates which type f flow 
exist Nhade OF plastic, its s¢ iles cover 
the range of viscosity from 0.1 to 10 


cp specihc gravity from 0.2 to 
20: rate of flow from 0.01 to 100.000 
gpm ind pipe diameter from ‘ to 24 


Permanent Magnet Pulley 


Stearns Magnctic Co., Mil 


vaukee 4. W is now offering a per 


nancent magnet mulicy separator for 
1 variet sepaiations of magnetic 
ind non-magnetic materials, such as 
the automatic removal of tramp iron 
from raw ocessed materials. The 


\lnico magnets to secure 


igh magnetic strength over 

he entire pulley tace. More than 50 

wailable from 12 in. in 


diameter bv 12 in. wide to 30 in. by 
bin. Because it has no wiring or clec 
cal connections, the pulley can be 
yperated under all atmospheric and 
mperatu coma tions 


Wwe Rance: 


General Purpose Pumps 


Peerless Pump Div., Food Machin 
ry & Chemical Corp., Los Angeles 
31, Calif.. is now offering its improved 


line of Type A general purpose pumps 


for water and alkaline liquids The 
are available im a wide capacity range 
up to 60,000 gpm. against heads up to 
300 ft., and are suitable for temper 


atures up to 300 deg. fF. Made in a 
single-stage, double-suction, horizon 
tal split case design, their sizes range 
from 1} to 48 in. Any type of drive 
may be emploved. ‘These pumps are 
regularly furnished in cast iron but may 
be obtamed in steel, bronze or other 
illoys. The upper half of the case is 
provided with water seal pipes to the 
stuffing boxes, air vents and lifting 
eves. [he stuffing boxes are wide and 
deep, cach box utilizing from five to 
six rings of graphited, braided asbes 
tos packing. Impellors are generally 
furnished in bronze, but are availabk 


} 
n other materials 


Simpuries Conrror: 


Magnetic-Drive Truck 


Clark F-guipm nt Co Industrial 


wk Di Battle Creek, Mhich., has 


yped gas powered tork truck 
ng magnetic induction drive 
known as the Dynatork Drive. Power 
trom the truck’s engine is transnntted 


WwW magnetic induction, two magnet 


nls being mounted within the fly 
vheel and surrounded by magnet 
poles. These rotate with the flvwhee 


ind are the driving members. One coil 


serves for forward and the other for 
yperation. The two rotors at 
tached to a special forward-and- re 


constant-amesh gearing are the 


d 1 membe Since the driving 
force plicd through an air gap 
' nctal-to-metal contact be 
twecl and driven members 
md n tch The svstem results 
nplitied mtrols and much 
mooth pcration wading to th 


Sare, 
Chain Conveyor 


Industrial Fquipment Co 315 
North Ada St., Chicago 7, Il., has 
ompleted development of a flexible 
svstem known as the 

Contmued 


hain convevor 
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GATX 


Vou see GATX tank cars every- 
where—207 specialized kinds— 
carrying petroleum products, 
fish oils, molasses, lard, sul- 
phuric acid, wines, tung oil and 
innumerable other bulk liquids 
to and from every state in the 

Union. Yet none 
of the more than 


GEOGRAPHY 


fleet is ever more 

than a few hours 
away from one of General 
American’s completely 
equipped maintenance shops. 
Thus General American— 
builder, operator, lessor of 
tank cars—keeps the nation’s 
bulk liquids rolling swiftly, 
safely and economically to their 
destinations. 


GENERAL AMERICAN TRANSPORTATION CORPORATIO 


135 South LaSalle Street + Chicago 90, Ilinois 
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When | tap you 


| on the shoulder. . . break clean! 


If yours happens to he 
electropolishing 


VICTOR PHOSPHORIC 
ACID 


The process of electropolishing aluminum, 
brass, stainless steel, and similar alloys in- 
volves the removal of irregularities and 
foreign deposits from the surface of the 
metal, making possible a uniformly smooth, 
brilliant surface. Today this process is suc- 
cesstully applied by using large percentages 
of Victor phosphoric acid in the electro- 
polishing bath formulae. Technical data 
and other profitable information are avail- 
able upon request. Write today, or mail the 
handy coupon below 
VICTOR CHEMICAL WORKS 
141 W. Jockson Bivd., Chicage 4, Iii. 


ow: 


Victor Chemical Works 
141 West Jackson Bivd., Chicago 4, 


Please send additional information on Victor phos- 


z 
| 


City 
va 
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Chain-O-Flex for carrying unit loads 
weighing up to 50 Ib., up, down or 
iround corners. From a few standard 
parts any desired set-up can be assem 
bled with a few tools, much like a 
child's construction sect. The conveyor 
features corner flexibility, cach corne 
being adjustable io any degree withm 
iberal limits. Convevors are provided 
with lifetime grease-sealed ball bear 
wheel which car 
An electric 


ings in each corner 
ries the chain and load 


iler, connected to the motor system 
is provided to insure measured lubrica 
tion only when the system is operating 
Ihe variable-speed drive unit has a 
3-to-] speed ratio, while inclosure of 
the drive chain is provided to insur 
safety 


Corrosion Resistant: 


Stainless Filter Press 


Erte] Engineering Corp., Kingston, 
N.Y., has developed a portable filter 
press of stainless steel in sanitary de 
sign, built in sizes to accommodat« 
from 10 to 100 of this company’s 
low-iron-and-calcium asbestos filter 
sheets, filter paper or filter cloth. The 
unit is provided with a stainless steel 
drip pan, pressure gage and sanitar 
stainless steel pump with pressure 


Pressure Loss Lowen: 
Cast Steel Valves 


Edward Valves, Inc., East Chi 
cago, Ind., is producing a new line of 
cast steel valves in globe and angle 


tvpes for all sizes above 6 in. in the 
900, 1,500 and 2,500 Ib. classes. The 
valves employ cither pressure-seal or 
bolted bonnets, but in any event are 
smaller and lighter, and feature dras 
tic reduction im pressure loss as com 
pared with carlier valves for such 
service. Design improvements, more 
even distribution of metal in the body 
walls and other features result in 
weight reduction, as well as a reduc 
tion in space occupied. 


For Corrosive Service: 


Stainless Flared Fittings 


The Special Screw Products Co., 
5445 Dunham Road, Bedford, Ohio, 
has introduced a line of Koncentrik 
flared tube fittings, in Type 316 stain 
less steel, as well as in Carpenter No 
20 stainless. ‘The line includes the 
umions, couplings, tees and elbows for 


line sizes to | in. Larger sizes are spe 
cial. These fittings are designec pn 
marily tor use m lines carrying cor 
osive liquids and gases, or where op 
iting shock and pressures are exces 


ve. Lhe design mcludes a patented 


floating seat which automatically ad 
justs itself to the tube flare, and im 
sures full-carcle, metal-to-metal con 
tact. In addition, a resilient ‘Teflon 
rng on cach end of the floating seat 
serves as an extra safety seal. : 


Prorects Mera: 
Hot Duct Liner 


M. H. Detrick Co., 111 West 
Washington St., Chicago 2, Ill., has 
announced an insulating liner for flues, 
ducts and breechings, consisting of 
block insulation supported by a sys- 
tem of bars held in position by bolts 
welded to the steel shell. The insula 
tion is then covered with a special ce 
ment which protects it and provides a 
reasonable amount of abrasion resist 
ince. ‘Te ts up to five veat ire claimed 
to have indicated that the supporting 
method used eliminates maintenance 
ind provides protection for the duct or 


fluc at temperatures up to 1,200 deg 
| Lhe m ition used 1s a block form 
mineral w supported by special 


Continued 
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IN KILN OR MILL... 


All Traylor Feeders 
are fully described in 
Bulletin 114 Write 


for your copy today 


TRAYLOR ENGINEERING & MANUFACTURING CO. 
141 Mill Street, Allentown, Pa. 


Sales Offices: New York, N.Y., Chicago, Ill., 
Los Angeles, Calif 


Canadian Mfrs: Canadian Vickers, Ltd., 
Montreal, P.Q. 


TRAYLOR 


TABLE AND SLURRY FEEDERS 
ROTARY KILNS - COOLERS - DRYERS 


GYRATORY, JAW AND REDUCTION CRUSHERS 


CRUSHING ROLLS - GRINDING MILLS 


KEEP PRODUCTION HIGH 


Wherever wet materials must be supplied to 
kilns, mills or dryers, no equipment offers more 
complete control than a Traylor Slurry Feeder. 
This self-contained, fully enclosed unit is 
sturdily constructed of steel with all-welded 
joints. It is comprised of a steel disc-wheel 
rimmed with buckets, a constant level tank and a 
proportioner which diverts the flow of material 
to the processing equipment at any desired rate. 
The tank’s liquid level and position of the 
proportioner are easily changed from outside. 
Built in sizes from 3’ to 6’. 


The Traylor Table Feeder is designed to 
furnish a steady supply of any dry material, 
from 3” down, to a grinding mill, rotary kiln 
or rotary dryer. Basically, it is a revolving 
horizontal table upon which a constant quantity 
of material is maintained by a telescoping feed 
spout \ swinging scraper arm removes a 
definite proportion of the material from the 
table to the processing equipment. 

R.P.M. of table, height of feed spout and position 
of scraper are readily controlled to provide any 
rate of feed desired. Traylor Table Feeders are 
available in sizes from 2’ to 0’. 


A “TRAYLOR” LEADS TO GREATER PROFITS 
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RECOVERY 


Complex design with many small parts 
multiplies the chance of trouble in any 
dust recovery system. The ideal equip- 
ment has no moving parts to maintain, 
no small passages to clog up and cause 
expensive shut-downs. Buell sticks to 
| the large high-efficiency cyclone de- 


} sign-proportioned to each individual 
job. It 1s based upon sound aerodynamic 
| principles which result in high operating 


efficiency with a minimum of turbulence and wear. An 
added refinement is the exclusive van Tongeren ‘Shave-Off’ 
—without which no truly efficient cyclone performance can 
be expected 

It takes a multi-page catalog to discuss the problems of 
collector efficiency in dust recovery. Buell publishes such a 
book, which is yours for the asking. Write: Buell Engineer- 
ing, 18 Cedar Street, New York 5, N.Y 


Engineered Efficiency in 


DUST RECOVERY 


174 


New Eguirment, cont. . . 


I-section castings attached to the duct 
by studs which are quicki\ welded on 
with a welding gun available on a 
rental basis 


Packxacen BTU.’s: 
Heat Transfer System 


Gernn Mfg. Co., 683 Broadway, 
Newark 4, N. J. is now offermg an 


clectric heat-transf tem, using oil 
is the heat-transfer medium, tor tem 
peratures up to 600 deg. F. The de 
produced in the torm of a unit 
incorporating pump, heater, vapor re 
lease trap, expansion tank, panel and 
all necessary controls. The heating 
clement, said to be a majo impt We: 
nent ( itional fin tube heat 
ip i ze numbcr of rela- 

na giving large 

mating ito] vide low watt den 
vith high velocity oil flow. Dual 
tem] t ntrols and a_ heater 
hut-off w » acts in case of low 
among 


Low Vowrace: 


Safety Trouble Lamp 
Etraco Mfg. Co., Woods Church 
a fering 


Rd., Flemington, N ffering an 
extension ) unp which l 
though it n anv I]t It 
t vn in 

ix 

here 

in ! minating any 

P bility of fatal electr shock The 


Contimued 
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‘A PUMP IS ITS” 
IMPELLER 


Peerless Pumps utilize many different impeller 
designs to meet various fluid conditions 


What makes a pump “uck’” Its heart is ferent pump services and installations canal diversion and flood control services 
an umpeller Because fluid conditions vary, Peerless Plan with Peerless tor all your need 
Picture 1 e are cight Peerless pump designers are versat nd Peerless for | ps. Individual descriptive Bulle 
ler designs tor varying fluid condi- pum; tilize itility on difterent tit h ot the types of Peerle 
mons, N t Aater upward trom umpellers tor varyu fl condition ribed above are available 
cep we N ron de- uccesst pumping Most ligu in all upon request. 
ntal pump indust 
N Pee | 
I < i at for for 
’ h erials in = 
rvie 
| N i t for ac 
pecialized 
prop i ne pumps are 4 
Ihe 5 t t ft heads Wa tor cater trom deep wells VERTICAL AND HORIZONTAL 
mperatures, che il analysis, clarity ‘ ctor ypit 
per al m mmon t installation and for dramage, drydock, 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL COSPORATION 


A fienapolis, Indiana 
New York Street, Chicago 40, 4554 N 
Broodw Atlant ‘ Rutiond Building, Decatur, Georgia 
Omeha, Nebrasko, 4330 Leavenworth Street; Dallas 1, Texas; 


Fresno, California; Los Angeles 31, California 
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@ Skilled workers go where there's a job 
and a pay check. Don’t let a fire destroy your plant and force 
them to seek other employment. The rebuilding of a competent 


staff can cost you plenty . . . ask your personnel manager. 


Safeguard your investment in skilled labor, materials, equipment 
and buildings by installing modern C-O-Two Fire Protection 
Equipment. The new C-O-Two Combination Smoke Detecting 
and Fire Extinguishing System is a 24 hour a day automatic fire 
watchman. The first whiff of smoke in a protected area sounds 
an alarm. Then fast, clean, non-damaging carbon dioxide blankets 
the fire, putting it out in seconds, before it spreads and causes 
extensive damage. 

Whether your fire protection problem is a store, factory, ship or 
power plant, an expert C-O-Two Fire Protection Engineer can 
help you plan and install adequate fire protection equipment. 


Write us today for complete information. Remember fire doesn't 


C-0-1wO 
C-0-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 . NEW JERSEY 


Soles and Service in the Principal Cities of United States and Conede 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY 


wait... act now! 
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your plant 
burns down 


New FourpmMent, cont 


new Saf-T-Lite weighs only 44 Ib. and 
is equipped with 25 ft. of heavy in- 
sulated extension cord. A larger 32- 
volt model to operate on a 220-volt 
lighting circuit is also in production 


For Severt Senvice: 
Bronze Globe Valve 


Jenkins Bros., 80 White St., New 
York 13, N. Y., is now offering its 
Fig. 976-A plug-type bronze globc 
valve for 300-lb. service in a variety 
of steam-using applications, particu 
larly the more severe ones. The con 
trol of steam by-pass, temperature 
regulation and throttling of equip 
ment are suggested applications. The 
valve employs a slip-on plug and a 
seat ring of special stainless alloy steel. 
The spindle is of a new corrosion 
resistant aluminum bronze. Its thread 
is exceptionally long, and the stuffing 
box deeper than usual. Sizes range 
from } to 2 in 


Taxes No Room: 
tUnder-Floor Chain 
Conveyor 

Jervis B. Webb Co., 8951 Alpine 
Ave., Detroit 4, Mich., has introduced 
the Towvevor, a continuous chain con- 


vevor with the chain running in a 
Continued) 
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e For over forty years the Chattanooga 
Boiler and Tank Company has pro- 
duced storage tanks and allied structural 
equipment for chemical and other pro- 
cessing industrics. 

During this time, cach installation 
... the product of engineering inge- 
nuity, skilled fabrication and erection 


efficiency... has served our valued 
customers safely, dependably and eco- 
nomically. 

Behind the completed work of every 
assignment undertaken by the Chatta- 
nooga Boiler and Tank Company is the 
assurance of industrial integrity, the 
cornerstone of all our operations. 


CHATTANOOGA BOILER and TANK CO. 


OVER 40 YEARS OF SERVICE SOuTHaNn[) TO AMERICAN INDUSTRY 
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@ Where processing calls for 

high heat transfer coefficients 

plus maximum corrosion resist- 

\ ance, General Ceramics Impervite (im- 

pregnated graphite) meets every requirement. 

The inherent high heat transfer of graphite plus the 

density imparted by impregnation with a corrosion 

resistant resin results in a material suited for the most 

stringent heat transfer applications. That's why General 

Ceramics Impervite serves best where corrosion is worst. 

If corrosion in heat exchange applications is your 
problem... 


PLATE 


TUBULAR 
HEATERS 
“| EXCHANGERS 
| 
COOLING 
TOWERS 
CASCADE 
COOLERS 


Send for Bulletin GR describing all stand- 


¥ ard pieces of Impervite equipment Send 


\ specifications and drawings for special ap- 
“ paratus. Write for Bulletin CHE-R3 de- 
‘\ scribing the full line of General Ceramics 


stoneware Ceraware) porcelain (Cerawite) 


- ___>)\ and impregnated graphite (Impervite). 


YOU SAVE 3 WAYS WITH GENERAL CERAMICS’ SSS 
Savings through uniformity of construction... no misfits. 
Savings on shipping costs... one shipment for everything = 
Savings on paper work, accounting . one order, one bill, 


General Ceramics ano steatite cone. 
CHEMICAL EQUIPMENT DIVISION 
1S Crows Mill Road Keasbey, New Jersey 


Sales Offices in: BUFFALO, CHICAGO, LOS ANGELES, PITTSBURGH 
PORTLAND, ORE, SAN FRANCISCO. SEATTLE, TACOMA MONTREAL, 
TORONTO, VANCOUVER, 8. C 


Our Insul Division Manuf 
Titanates, Ferrites 
*Simgle Source of Supply. @ 5536 


New Eguirmen:, cont 


steel slot below the floor It may be 


used to power standard four-wheel 
trucks or traik w standard two- 
wheel trucks if used with a dolly. 


Irucks are sct in motion by dropping 
the driving pin into the floor slot. 


One of the pusher dogs spaced at suit- 
ible imtervals on the chain engages 
the pin and moves the truck al mg 
the route. The trucks are disengaged 
simply by lifting the pin and mav then 
be pushed away fiom the slot as with 


inv hand push truck. The convevor 
chain is continuous and is looped 
wound the warchouse or other area to 
be served, including freight loading 
ind unloading docks, check points. 
etc 


Sevr-Operaren: 
Cooling Control 


Sarco Co., 350 Fifth Ave. New 
York 1, N. Y., is now su »plying a new 
temperature control for cooling water 
systems, suitable for use with con 
densers, engine and ¢ nupressor jackets 


uvl similar applications. The device is 


i self-operated, rigid-stem type tem 

perature regulator which functions by 

limiting the flow of cooling water. de 


pending on the t nperature of the 


varm water flowing over the bulb 


Made in sizes from to 14 m., for 
water pressures to 150 psi., it uses a 
double-seated valve to provide accu 


rate control without danger of sticking 


or chattering 


Wwe Loap Rance: 
Tensile Tester 


Instron En ing ¢ 2 Han 
cock St., O 71, Ma fering 
g 

i ten t kin id-clonga 
thon measure 1 ! isth iper, 
mens. [he full scale load range of the 
unit extends from 2 gram up to 5,000 
lb. in some mode representing a 


Continued) 
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Toothed Lock Washer: Prevents loss 
of stem nut due to vibration, thereby 
holding the handwheel securely. 


Newly Designed Handwheel: Air. 
cooled, finger grip hondwheel affords 
sure grip even with greasy gloves 


Improved Packing: Molded packing 
of lubricoted asbestos reinforced with 
copper wire Suitable for practically every 
service. Valves can be repacked under 
pressure 


Hexegona! Union Bonnet Connec- 
tion: Eliminates any chance of distortion 
or leckage even though valve is repeat 
edly token aport ond assembled 


New Cylindrical Dise Holder: The 
design of the top portion of the disc 
holder keeps the disc accurately guided 
under all operating conditions. 


1949 


WALWORTH 


IMPROVED 
No. 95 
BRONZE 


GLOBE VALVE 


also available in 
Angle Type (No. 96) 


The service ratings of the Walworth No. 95 are 150 pounds per 
square inch steam at 500F, and 200 pounds per square inch non- 
shock cold water, oil, and gas. In the manufacture of this quality 
bronze valve, more than 47 gages are used in machining parts to 
micrometric accuracy, thus insuring interchangeability of parts. 
For further information see your local Walworth distributor, or 


write: Walworth Company, 60 East 42nd St., New York 17, N. Y. 


WALWORTH 


valves and fittings i 


60 EAST 42nd STREET 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD | 


Renewable Asbestos Dise: This disc 
is suitable for steam up to S500F and is 
resistant to oil, gasoline, and many 
chemicals at at pheric temperatures. 
Discs for special services are ovailable 


NEW YORK 17, N. Y. 


Extra Strong Body: Made of Composi- 
tion M (ASTM B61) bronze thick enough 
tq provide a high safety factor. Valves 
undergo hydrostatic shell test of 450 psi. 
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EADABLE 
ELIABLE 
UGGED 


WESTON 


All-Metal Thermometers 


Rugged, all-metal construction Stainless steel 
stems bold, readable dials accuracy within 1° 
over the entire scale-all add up to the answer to in- 
dustry 's toughest temperature measurement require- 
ments. Choose a dependable WESTON thermometer 
from a variety of types, stem lengths and scale ranges 
Call your jobber, your WESTON representative, or 
write for Thermometer Bulletin . WESTON Elec 
trical Instrument Corporation, 590 Frelinghuysen 
Avenue, Newark 5, New Jersey 


CONTACT MAKING models for alarm or control purposes. 


MAX-MIN models to indicate highest or lowest temperature reached. 


New Eguirment, cont 


spread of approximately a million to 
one. Jaw speeds range from 0.02 to 
20 in. per min. ‘The instrument util- 
izes an clectrome weighing system 
based on the electric strain gage prin- 
ciple for detecting and recording the 
load. An unusual drive for the pulling 
jaw pl wides a controlled rate of elon- 
gation of the sample over a wide range 
of speeds. The recorder chart is driven 
it various speed ratios with respect to 
the jaw so that tensile load-clongation 
curves are made accurately at a con- 
stant rate of clongation. Practically 
instantaneous reversal is possible for 
making hysteresis measurements under 
vclic conditions Available chart 
speeds provide magnification ratios up 
to 1.000 to 1 


Two-Stage Compressor 


White-Roth Machine Corp., Lorain, 
Ohio, is offered a new direct-con- 
nected, engine-driven, two-stage gas or 
iir compressor known as Lorain Model 
O-10TS. Designed to compress large 
volumes, its low and high stage com- 
pressor cylinders are driven from a 
multi-fuel engine. It mav be operated 
either on diescl oil or on natural gas 
or butane, the accessary equipment 
changes for switcinng fuels requiring 
ipproximately 90 min. The engitie 
power cylinder is cooled by circulating 
water, or by a condenser-tvpe system 
incorporating a belt-driven fan; the 
compressor has a length of 149 in., a 
height of 62 in., a width of 39 in., 
and weighs 8,000 Ib. 


For Severe Service: 


Fused-On Coating 


Fusion Metal Coating Co., 21520 
West Eight Mile Road, Detroit, 


Mich ha developed 1 new process 


for ipplving coating metals to base 
metals for protection against wear, 
sion and oxidation. The coating 
fused on, both coating metal and 
base metal being cither a pure metal 
in allo Materials mav be cither 

non-ferrou However, the 
ba metal must hav ih gher melt 
ng point than the coating. Coating 
thick mav be controlled accu- 
rately between 0.0005 and 0.020 in., 
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KEEPS TAR “ON TAP’ a 400°F 


Penfiex interlocked flexible metal hose tops a 
hot tar handling problem, quickly, efficiently 


Solved—another “hot’’ problem, typical of how 
Penflex ‘Flexineering’’ provides the right recom- 
mendations for economical, flexible transmission of 
hot liquids, chemicals, steam, air . . . for a// industries. 
With the help of Penflex engineers, one roofing 
equipment manufacturer developed a unique method 
of passing hot tar from heater on ground level up to 
the roofing crew. Using 11" Penflex interlocked 
metal hose, a tar circulating system was designed, 
rom heater to roof tank . . . leak-proof and safe. 
Hot tar is now on tap at 400°F., ready for quick 


application. Steady temperature is maintained .. . 
work is speeded . . . accidents are reduced. Flexibility 
of Penflex hose allows free movement of tar heater 
and roof tank. 

Yes—Penflex ‘Flexineering” (the science of engi- 
neering each type of flexible tubing to the problem) 
is ready and willing to solve problems for all indus- 
tries, whether they pertain to product design, produc- 
tion, or maintenance. For prompt, efficient service on 
precision-made flexible metal hose, tubing, and 
couplings from Ys" I.D. to 30" I.D., write today to. . 


Pst; PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 


7234 Powers Lane 


Philadelphia 42, Pa. 


BRANCH SALES OFFICES—BOSTON * NEW YORK + CLEVELAND + CHICAGO * HOUSTON * LOS ANGELES 
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and processes) better! 


The powerful new sequestrant — does more than soften 
water without precipitation. I¢ actually inactivates trouble- 
some trivalent iron as well as calcium, magnesium and other 
metallic salts. Until VERSENE Fe-3 was developed, there was 
no really satisfactory sequestering or chelating agent for 
ferric iron. At pH7 10 cc of Versene Fe-3 sequesters at least 
167 mg. of Fe, plus 158 mg. of calcium. Above pH9 it is 
most effective on alkaline earth ions. 


Is the tetra sodium salt of Ethylene diamine tetra acetic acid 
and is available in solution or powdered form. Extremely ver- 
satile, economical and efficient, it may be used to do a variety 
of things such as: 

*Softening Water Without Precipitation 


*Removing Hard Water Deposits And Pre- 
cipitates 


*Dissolving Grease And Food Deposits 
*Clarifying Liquid Soap Solutions 


*Preventing Oxidation Of Fats, Oils, Soaps, 
Fatty Acids, Organic Materials 


*Stopping Reactions Catalyzed By Metallic 


| "tons 


eAiding In Purification Of Materials 


~~ *Separating Metals From Each Other 
*Reducing Activity Of Metal lons 


VERSENE*® is a pale, clear, straw-colored aqueous solution 
with total solids approximating 34%. It has an approximate 
density of 1.2 and an approximate pH of 11.75 in a 1% solu- 
tion. VERSENE* is also available in crystalline form as a dry 
white powder. Send for Technical Bulletin No. 1. Ask for 
Fe, Data Sheet. Samples on request. 


“Trade Mark 


BERSWORTH CHEMICAL COMPANY 
Framingham, Massachusetts 


New Eguipment, cont 


depending on requirements. Contours 
and inside surfaces can be coated, and 
coatings can be applied to any de 
sired area with the uncoated base 
metal protected from oxidation dunng 
fusion. Refractory coatings, with lower 
melting point metals serving as bind 


ers, can be applied to give highest 
possible abrasion resistance Parts 
may be heated for fusion in a fur- 
nace, or by induction, or by a pre 


terred method involving a liquid bath 
developed especially for the process 


No Seuinrers: 
Gage Glass Protector 


Wright-Austin Co 315) West 
Woodbridge St., Detroit 26, Mich, 
is offering a new ivpe plastic protector 
for gage glasses on boilers and process 
equipment. Known as the No. 28 
Kleervu, it will fit anv gage in which 
the dimension of the packing nut does 
not exceed 1§ in. across the hexagon 
It completely incloses the glass, with 
1 metal guard on the back of the glass, 
ind a clear plastic protector on the 
front. Anv height from 4 in. to 8 ft 
can be provided, installation taking 
only a few minutes. The } in. thick 
plastic used is said to have the optical 
qualities of plate glass, vet to be shat 


Briefs 


CRAWLER HAND TRUCK. Asso 
iated Services, 724 West Main St 


Carlinville. HL, has announced a 
lightweight hand truck which. in 
uddition to its usual wheels, is pro 
vided with a crawler tread mounted 


ibove and behind the wheels to per 
mit the truck to be rolled up and 
down steps casily. The truck comes 
in a number of models, both wood 
ind metal 
BELLOWS SAFETY VALVE. Farris 
E-ngineering Corp., 458 Commercial 
Ave.. Palisades Park, N. J.. has in 
porated a bellows seal in a safety 
valve m such a way that the lading 
fluid is completely isolated from the 
valve spring « hamber and guide sur 
faces. This feature is said to elimi 


nate an important cause of failure in 
safety relief valves. which are often 
iffected adversely corrosin 
ittack on the valve spring. The 
Ps bellows is of stainless steel and is 
: ilso available in rubber or neoprene 
* where required for corrosion resist- 
4 
TRUCK DEVELOPMENTS. The 
2 Yale & Towne Mfg. Co.. Philadel 
a phia Div., Philadelphia 15, Pa., has 
Continned 
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A Companion 
to the Famous WILFLEY 
Sand Pump 


Buy WILFLEY for 
Cost Saving Performance 


\ 


Wortnwuite 
savings, made possible 
by exclusive features of 
the WILFLEY Acid Pump, are re- 

flected in consistently lower opera- 
ting costs of WILFLEY installations in the 
world’s most efficient chemical plants. This 
is the pump that handles acids, corrosives, 
hot liquids and mild abrasives on a trouble- 
free, ‘round-the-clock schedule without 
attention. 10- to 2,000-G.P.M. capacities; 
15-to 150-ft. heads and higher. Individual 
engineering on every application... Write 
or wire for specific information. 


A.R.WILFLEY & SONS. inc. DENVER, COLO. 
NEW YORK OFFICE: 1775 Broadway, New York City 
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SUSPENDED 
CENTRIFUGALS 


Sunce 1852, the chemical industry has relied 


lly cated clutch provides 
in unloading and load- 
Perforate oc imperforate baskets can be 
furnished. Baskets, linings, and covers coo- 
of corrosica-t material. 


sizes: 26”, 32°, 40" and 48°, Wasrs 


TODAY FOR CATALOG AND PRICES, 


centrifugal problems, 
modera reseasch facilities 


SEPARATING 
TOLHURST 


LABORATORY 
CENTRIFUGALS 


For extracting small batches 
of work im laboratories and 
pilot plants. Tolhurst Lab- 
o Centrifugals have 


prov 
Can be constructed of stain- 


universally popular. 


= less steel, monel, bronze, 


or seel rubber covered. 


12” diameter basket. 


fest Metine, 


ome (Canada) Lid Westen Read Terents 


New EguipMent, cont . 


announced two recent developments 
in the field of lift trucks. The com- 
pany has now amplified its line of 
electric-drive trucks with a gas truck 
series, featuring fluid drive, auto- 
matic piston lift 
in two stages by means of a ram 
within-a-ram, and low mast heights 
with high free lifts. In addition, the 
same manufacturer is offering a 
whole new line of electric lift trucks, 
employing _hydraulically-operated 
truck attachments, and _ provided 
with a two-stage hydraulic lifting 
system employing the ram-within-a 
ram principle. Both lines of trucks 
have been given the name Lift 
King. Both tvpes feature sit-down 
operation and low mast heights. 


PILOT DRUM DRYER. The F. J 
Stokes Machine Co., 5920 Tabor 
Rd., Philadelphia 20, Pa., has an 
nounced its Model 214-A pilot plant 
drum dryer which has a 2 ft. i 
eter drum with a 2 ft. face. The 

oe is extremely flexible and 

can be used as a single-drum dryer 
or flaker, or as a double-drum dryer 
or flaker. Drums operate at pres- 
sures up to 160 psi. and are avail- 
able in a wide variety of metals. 

They can be heated by steam or 

other cooling media, or cooled with 

water for flaking or chilling. Vari- 
able-speed drive and complete in- 
strumentation are provided. 


VACUUM CONTAINER. The Emil 
Greiner Co., 20-26 North Moore 
St., New York 13, N. Y., has devel- 
oped a line of stainless steel con- 
tainers insulated with high-vacuum 
double-wall construction, in sizes 
from 1 qt. to 11 gal. The contain- 
ers are unbreakable and provided 
with vacuum-insulated covers. 


SMALL VENTURI. Republic Flow 
Meters Co., 2240 Diversey Parkway, 
Chicago 47, Ill., has announced a 
line of fabricated venturi tube as- 
semblies for line sizes between 3 
and 2 in., supplied with welding 
ends and furnished in steel, stainless 
steel, or a variety of weldable alloys. 
These meters are particularly useful 
where line velocities are too high for 
convenient use of orifice plates. 


ROTATING PRESSURE JOINT. 
Perfecting Service Co., 6140 Cot- 
tage Grove Ave., Chicago 37, Ill., 
is Offering its improved Type S 
rotary pressure joint for tempera- 
tures up to 600 deg. F., and pres- 
sures to 150 psi. The device is in- 
tended for providing steam to 
rotating cylinders, and for removal 
of condensate. A graphite seal is 
used, with ball bearing rotating 
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processing heavy chemicals. These | 
pended models operate with equal ease and CLARIFYING | 
assurance of safety ‘whether slow or fast station 
starts or sepeated short cycles at full speed | 
«LABORATORY SERVICE AVAILABLE 
For conbdential, unbiased and intelligem recom- 
x 


in vefractories..... 


ALCOA Alumina increases stability and high-temperature a little more 


resistance of refractories. This is clearly shown in the ° 
specimens illustrated above. All are alumina-content brick, Alcoa Alumina 
and all were held at a temperature of 3400°F. (Cone 40, 

flat) for four hours. From left to right, the alumina con- 

tent of each brick is: 991,°%, 93°, 91%, 87% and 87%. makes a 

You can see what a “whale of a difference” a little extra 

ALCOA Alumina makes. (As temperatures and alumina 

content are decreased, similar results are obtained.) 


Whatever your operating temperatures, you'll have less ul Wh 
costly down time as a result of too-frequent refractory a @ a 
replacement, when you use alumina vdeaneiien. They 
give you these money-saving qualities: 


Strength and stability under load at high | tte nce 
temperatur 


e Resistance to spalling, abrasion and fluxing at 
high temperatures. 


e Resistance to corrosive slags and gases. 
@ Negligible porosity and shrinkage. (Photo and data: Courtesy of Richard C. Remmey Son Co.) 
Buy from your refractory manufacturer—You  facturers. We'll gladly refer you to depend- 
can buy brick and other shapes, containing able sources of supply. Write to: ALUMINUM 


various percentages of ALCOA Alumina to Cowpany or America, Cuemicats Division, 
meet your requirements, from leading manu- 1778 Gulf Building, Pittsburgh 19, Pa. 


ACTIVATED ALUMINAS sd CALCINED ALUMINAS ® LOW SODA ALUMINAS ° 


TABULAR ALUMINAS ° HYDRATED ALUMINAS 
ALUMINUM FLUORIDE ° SODIUM FLUORIDE ° SODIUM ACID FLUORIDE ° FLUOBORIC ACID ° CRYOLITE 
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_ ae BACK IN 1927 at Peoria, 
Illinois, CSC was the first company 
- ‘2 in the United States to make and market 
“ synthetic methanol. 
é TODAY, CSC’s new methanol plant at Sterlington, Louisiana, 


is producing methanol at a rate many times that of the older plant. 


CSC is the source of quality methanol in drums 
or tank cars. Your inquiry is invited. 


COMMEBRGIAL SOLVENTS CORPORATION 


INDUSTRIAL CHEMICAL DIVISION + 17 EAST 42N0 STREET. NEW YORK 17. N. Y. 


CHEMICAL PROOUCTS FOR FACTORY, FARM, HOSPITAL, AND HOME 
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JOSEPH A. O'CONNOR, Assistant Editor 


ONO OFFSPRING: 


Long-Chain Alcohol 


E. I. du Pont de Nemours & Co., 


Wilmington 9S, Del., through its 
Ammonia Dept., is making available 
tor the first time m unmercial quanti 


tics trimethvihexanol, a long-chain 
alcohol with a variety of industrial ap 
plications 

Irimethylhexanol is made by high 
pressure synthesis from the elements of 
coal, petroleum, air and water. Thi 
new alcohol is accordingly a distant 
cousin of the synthetic methanol 
widely used m automotive anti-freeze 

Technically known as 3,5,5-tr 
methvlhexanol-l, the new alcohol is a 
colorless mobile liquid of mild odor 
As manufact 
stance of high purity and not a mixturc 
f isomers. It has a boiling point of 
374 deg. F.. and is not soluble in water 

undergoes mam 


l, it is a single sub 


Cd 


chemical reaction vielding com 
pounds which are expected to find im 


portant commercial uses. For exampk 


this alcohol reacts with tain oth 
rganic compounds to give product 
which a pcar promising as syntl 
lubricants, as additives to lubricat 
oils to prevent undue thickening 
low temperat gen 
ind a ft th na 

OUs ylast 
VERSATILE ORGANIC: 
Isovaleraldchyde 

Millmaster Chemical Co.. 351 Fifth 
Wwe., New York 17, N. Y.. is now in 
mmercial production i Nerald 
hvde, an organ hemical with mam 
possibilitic lor manv vears this ald« 
hvde has been available only in pilot 
plant quantiti 

Isovaleraldchvde h 1 boiling point 
of 92-93 deg. ( a specihe gra it 
0.785 and a normal density at 20 deg 
C. of 1.390. It is slightly soluble in 
water and is miscible with organ 
solvents 

Possibilitics abound for the new 


ildchvde in the manufacture of phar 
maceuticals, synthetic resins and as a 


rubber accclerato \s a starting com 
pound in organi nth isovaleral 
dchvde has th ’ thon chain 
with a ict It is su 

est da ip } mnt fo 


vitamin A synthes 
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Cyclopentane Derivatives 188 
Sequestering Agent 188 
Polvamine Resin Vehicle 190 
Analytical Reagent 192 
Wet-Strength Resin 192 
Fnamels for Aluminum 194 
Thermosetting Resin 196 
Neutral Calcium Arsenate 198 
Anti-Rheumatic 200 
Isopropyl Phenols 200 
woducing the 
livde at its Berkeley Heights. N. ] 
lant. Samples and complete informa 


. be had bv writing Millmast 
New York address 


REACTIVE: 
Potassium Cvanate 


American Cvanamid Co., 30 Rocke 
feller Plaza. New York 20, N. ¥ 


turning ont semicommercia 
jnantities of potassium cvanate. Thi 
mpound offers broad possibilitics in 
hemical svntheses 


Potassium cvanate is a crvstaling 
solid with a melting point of 310 deg 
C. It erv soluble in water, giving 

olution with a pH of about 9.2 

Reactions readily occur with such 

pounds as amines, alcohols, sul 
fonamide icids, dialkyl] sulphates 
ILvlene oxides silicon tetra 
hloride. Products which mav be pr 

ed will find potential application in 
harmaceuticals. surface active agent 
nd agricultural chemicals 

Further technical data and samples 

vailable from Cvanamid 


POR DYESTUPFS: 


Fluorine Hydrocarbon 


Hooter Flectrochemical Co., Ni 
yoora Falls. N_ Y.. is now produc ing in 
nilot-plont enantt new Anorin 

mtainine hwdrocarbon The product 


> chloro-5-nitrobenzotrifluoride 
The compound is straw-colored 


thin, oily liquid, with a specific gravity 
it 25 deg. rl of 1.5520. Its freezing 
point is 16.8 deg. C. Its boiling point 
is 230 deg. C. Flash point of this new 
product is 135 deg. C 

This new hydrocarbon, containing 
fluorine, will be of particular interest 
in the preparation of dvestuffs and in 
termediates 

Technical Data Sheet No. 369 can 
be had from Hooker 


HIGH FLASH POINT: 


Wax and Oil Solvent 


Visco Products Co., Inc., City Na 
tional Bank Bldg., Houston 2, ‘Tex., 
is now supplying Visco VS, a new 
high-flash-point solvent for wax, grease, 
lube oils, paint and fusible or soft 
resins 

This solvent is non-injurious to skin, 
non-corrosive, and will not injure sur 
faces of metal or wood, Having a rela 
tively high flash point, it is much 
safer to use than naphtha or other low 
flash-point petroleum solvents 

As a cleaner, Visco VS be 
safely used to remove oil-treating 
chemicals, wax. grease, lube oils, ex 
treme-pressure lubricants and_ paint 
from skin, wood or metal surfaces. It 
nav also be used as a general solvent 
where a slight blue discoloration would 
10t be objectionable 

Visco VS available immediately 
in 35-gal. drums and 5-gal. cans, direct 
from the plant at Sugarland, Tex 


HEAT AND LIGHT: 
Stabilizers for Vinyls 


Ferro Chemical Corp.. Box 76, Bed 
ford, Ohno, is now offering a new and 
omplete line of heat and light stabil 
vers for polyvinyl] chloride and associ 
ited =copolymers These stabilizers 
have been designed for ease of han 
dling and incorporation in_ plastics 
processing They impart excellent 
larity and stabilitv to clear stock at 
moderate cost. These stabilizers are 
equally effective in pigmented stocks 
ind exhibit little or no reaction with 
pigments 

The efficiency of Ferro stabilizers 
has been thorouchly tested in numer 
ovs resin formulations using a wide 
varietv of combinations and concen- 
trations to obtain optimum ratios. Por 

‘Continued 
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SILICONES } 
DC 44 Silicone Grease Ends 
Bearing Failure in Textile Plant 


Bearing failure may burn out your motors, stop 
your entire production line or ruin a mill run, 
That's why it's front page industrial news when 
the Plant Manager of ao large textile plant 
reports that he has not had a single bearing 
failure since he started to use Dow Corning 
Silicone Oils ond Greases over 30 months ago. 


OC 44 Silicone Grease in boll bearings on drying 
coms, opereting cf 400 rpm. crownd sturoted 
seam journals, hos 45 times the life of the organic 
grecse previously used 


Typical of the lubrication problems thot plague 
plant engineers in textile plants is the mrain- 
tenance of “steam-heated bearings. used 
to be necessary to lubricate bearings on 
drying cans and the main cylinder bearings of 
Senforizing machines once every 8-hour shift. 
Since American Finishing started to use DC 44, 
the re-lubrication schedule has been cut to 
once every 30 to 45 shifts. The lubrication of 
Slashers on textile mills presented o similor 
problem that hos been solved by using DC 44. 
On tenter frame chains ond races thot trovel 
through ovens ot 400 F., petroleum oils carbon- 
ized so rapidly thot the chains hed to be 
deoned periodically. That costly operation 
and the need for continuous lubrication hove 
been eliminated by a weekly application of 
OC 710R Silicone Fivid 


American Finishing, like many other skillfully 
engineered companies, hos found that Dow 
Corning Silicone lubricants more than pay for 
themselves in reduced maintenance costs. In- 
creased production due to the virtual elimina- 
tion of bearing failure is another one of the 
many bonuses Dow Corning Silicones pay to 
modern industry. For the most recent dato on 
OC Silicone Greases phone our nearest branch 
office or write for data sheet No DSO 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Altlente Chicoge * Clevelend * Dalles 
New Les An 
In Canedea. Fiber Caneda, itd, Toronto 
In Engiend Albright and Wilson. itd, London 
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New Propvucrs, cont 


both polyvinyl chloride and vinyl 
chloride-vinyl acetate copolymers, op 
timum stabilizer concentrations have 
been determined 

In addition to hundreds of tests 
made by Ferro Laboratories, many 
resin processors have tested Ferro 
stabilizers and are now using them 
successfully in production 

Those manufacturers of stock con 
taining aluminum pigments will be 
interested to know that Ferro stabil 
izers No. 121 and No. 221 have no 
adverse effects on the leafing proper 
tics of the pigments 

Technical data, samples and other 
details can be obtained from Ferro 
Chemical Corp 


CHEMICALLY INERT: 


Plastic Lining 


Poly-Cyclo Products Co., Cleveland, 
Ohio, announces Cycloflex PC-11 
plastic liming as a rugged chemically 
mert membrane developed specifically 
for tlhe protection of drums and tanks 

Cycloflex is sturdy and tough, pro 
viding top resistance to corrosion and 

hemuical attack. Inorganic acids, al 

kalis, aliphatic hydrocarbons, water, 
vi! case, oxidants, cleaners and even 
the higher oxidizing reagents such as 
nitric and chromic acids are readily 
re} led 

Progress of work mav be casily ob 
served and tools, parts and other for 
cign matter accidentally dropped into 
tank or drums are easily detected with 
Cycloflex white inter-lining that per 
mits solution visibility This white 
lhning is entirely non-contaminating 
to any plating solution including rho 
dium and gold Drums and tanks 
lined with Cvycloflex white have a 
smooth high-gloss finish that makes 
them easy to drain and easy to clean 

Cycloflex is also available in high 
gloss black and like Cvcloflex white 
imneals to perfect homogeneity. Both 
linings withstand great fluctuations in 
temperature and will not break, crack, 
chip or peel even at high temperatures 
High bond strength, superior density 
ind seamless construction eliminate 
all possibilities of porosity and spot 
corrosion. “On the job” tests prove 
that Cvcloflex offers more than anv 
other lining in its price range, accord 
ing to the manufacturers. It has an 
unusually long life, withstanding the 
severest mechanical abuse and being 
impervious to oxidation and deteriora 
thon 

Inside and outside bottoms of tanks 
ind drums have an extra heavy coating 

Cyclofiex to assure greater protec 
tion and provide a cushion = in 
cTcas d safety 


Cycloflex-lined drums and tanks at 
ford economical protection against 
corrosion 

This new plastic lining is being 
marketed nationally through Munray 
Products, Inc., Cleveland, Ohio, sales 
division of the Poly-Cyclo Products 


Co 


FOR EXTRUSION: 


Tough Thermoplastic 


Shawinigan Products Corp., 350 
hifth Ave., New York 1, N. Y., is now 
supplying Formvar, polyvinyl formal, 
the toughest of the thermoplastic res 
ins, in extrusion grade. Its tensile 
strength is 12,000 psi. at 20 deg. C., 
which is higher than that of some of 
the newer plastics many times its cost. 
Because of this inherent toughness, it 
has until now been applied only from 
solution, but new extrusion equipment 
ind techniques make possible the pro 
duction of tubes, rods and sheets. 

Formvar has excellent warp resist 
ance, abrasion resistance and a high 
heat distortion point. It is completely 
resistant to oils, gasoline, aliphatic hy 
drocarbons, fats and waxes. It is also 
resistant to alkalis. These character- 
istics make it attractive for automotive 
parts, machine parts, gasoline and oil 
lines, as well as many other industrial 
uses 


ONE STEP FURTHER: 


Cyelopentane Derivatives 


Arapahoe Chemicals, Inc., 2800 
Pearl St.. Boulder, Colo., has extended 
its line of cvclopentane derivatives to 
include cyclopentanol and cyclopentyl 
bromide in addition to cyclopentanonc 
and its oxime 

Since it was introduced first by 
Arapahoe in 1947, cvclopentanone has 
ittracted considerable interest in the 
pharmaceutical and perfume indus 
tries as an intermediate. The introduc 
tion of the new derivatives responds 
to a demand for “one step further” in 
i number of synthetic processes 

These compounds are available from 
stock in carbov lots, and drum lots can 
be made to order. Technical data and 
references describing these compounds 
and their uses may be obtained from 
Arapahoe 


FOR TRIVALENT TRON: 


Sequestering Agent 


Bersworth Chemical Co., Framing 
ham, Mass., has developed a new se 
questering agent called Versene Fe-3 
This is effective in withdrawing the 
trivalent iron that often exists as a 
chemical contaminant in solutions 
Sequestering power of Versene Fe-3 

(Continued 
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Purity of raw materials—whether in laboratory or 
plant—is the surest way to high quality products. 
Heyden Formaldehyde has for years been recognized 
as a standard of highest purity and uniformity in the 
manufacture of many diversified products—urea resins 


and textile chemicals—protective coatings and em- 4 
; = Pes *. eae balming fluids. Wherever C.P. quality may make the 4 4 
difference between “excellent” and just “satisfactory.” 
Heyden Formaldehyde is the logical choice. 
In tank cars or in bottles, Heyden Formaldehyde is ; ie 


a clear, colorless solution free of impurities which 
might cause residual foreign odor or discoloration. 
Produced under rigid laboratory control from C.P. 
raw materials, it assures uniform yields and high 
quality. Available as Formaldehyde Solution U.S.P. 
or as Methanol-free Formaldehyde, it assays not less 
than 37% by weight. 

Shipped in tank cars, tank trucks, drums, carboys 
and bottles. 


FORMALDEHYDE - PARAFORMALDEHYDE 
HEXAMETHYLENETETRAMINE 


Technical bulletins on the use and handling of Formalde- 
hyde and its derivatives will be mailed promptly upon 
request on company letterhead. 


HEYDEN] 


is 


4 CHEMICAL CORPORATION 


393 SEVENTH AVENUE - NEW YORK 1, N. Y. 
CHICAGO 6: 20 North Wacker 


| 
| 
lity in Tank Car Quantities 
Quality in Ta 
| 

| 

| 
‘ 
i Hexamethylenetetramine - M.D. A. (Methylene Disalicylic Acid) 
= alnut St. © SAN FRANCISCO 11: 420 Market St. © RUMFORD DIVISION: Rumford 16, RI. 


Here's the Pressure Controller You've Been Waiting for... 


The Masoneilan No. 2700 


pred 
control perform ot pret Stainless 
4. sel Tyee, to avoid 


PROPORTIONAL 
BAND 20/USTING 
anos 


Bano 


CONTROL 


These controllers are designed for many industrial 
applications requiring accurate control where more 
expensive instruments are not warranted. 

Applications include, among many others, pump 


governors, steam pressure reducing stations, gas well 


pressure reduction, etc., requiring small to intermediate 
proportional band. 

The case is rugged and suitable for outdoor service; 
it is so designed that it may be mounted on the valve 
(on integral pad or by means of a U-clamp) or, if the 
occasion arises, it may be removed from the valve and 
mounted on a wall. A flush type case is also 


available for panel mounting. 


: 
Mason-Neilan Regulator Company 
1197 ADAMS STREET, BOSTON 24, MASS. U.S.A. 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago + Sr. Louis 
Philadelphia + Houston + Denver + Pittsburgh + Cleveland + Cincinnati + Tulsa + Atlanta 
Los Angeles + San Francisco + Salt Lake City + El Paso + Bowe + Albuquerque 
Mason-Neilan Regulator Co., Led., Montreal and Toronto 
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for calcium or magnesium at a high 
pH is almost as great as that of regu 
lar Versene 

A Versene Fe-3 solution containing 
sequestered (i.c. non-ionic) ferric iron 
also has considerable sequestering ac- 
tion on calcium and magnesium. As 
an example of the action of the new 
product, 10 cc. of Versene Fe-3 se- 
questers 167 mg. of ferric iron as well 
as 158 mg. of calcium at a pH of 7 

The action of both Versene and 
Versene Fe-3 varies with the pH of 
the solution. Versene Fe-3 is about 
twice as effective as regular Versene 
in sequestering trivalent iron at pH 
12 and is about three times as effective 
at pH 7. Versene Fe-3 is only slightly 
less effective than regular Versene in 
sequestering calcium, magnesium and 
other alkaline-earth ions 

Irivalent iron in water and other 
aqueous solutions has always caused 
trouble in the preparation of soaps, 
fats, oils, emulsions, sanitizing agents, 
drugs, food products, textiles and 
metals. Until the discovery of Ver 
sene F-3, there has never been am 
good segregating or combining agent 
capable of overcoming it. ‘Therefore, it 
should prove of intense interest to 
manufacturing and experimental 
chemists. Versene Fe-3 is now being 
produced in increasing quantities 


FOR PRINTING INAS: 


Polyamine Resin Vehicle 


Hilton-Davis Chemical Co., Lang 
don Farm Rd., Cincinnati, Ohio, has 
developed a new vehicle used for im 
printing inks and varnishes 
1 polyamine resin 


proving 
Ihe new vehicle is 
ous composition 

Inks formulated with acidic resins 
react to the polyamine substances to 
make salt resin compositions that pro- 
vide improved pigme ‘nt wetting prop 
ertics, better viscous stability and 
may be so compounded as to have 
better solubility characteristics than 
the acidic resin compositions. 

This new development will help 
users Of printing inks to cut costs 
Without the new vehicle, inks tended 
to corrode equipment and to thicken 
ne heavy in body and eventu- 
illy even to coagulate into heavy liver- 
like masses 

The improved pigment wetting, 
body and flow, strength of film, tone 
and like characteristics may be ob 
tained in any type acidic resin con 
taining coating or printing ink with 
the new invention. These include dry 
ing oil type inks and varnishes modi 
fied with polybasic acid resins; roto 
gravure type varnishes and inks con 
Continued) 
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shel, 


long-range plant 


Yd HETHER you are an ti 
production, or for obtaini 


process- 
ing operations, one of the most important advancements you con moke is the 


installation of BECKMAN pH CONTROL. 
pH control you can moke many vita! 
for the installation and will continue 


Through the proper application of modern 
savings . . . savings that will quickly pay 
paying big dividends years. 


For example, some of the many 
include 


saving valuable chemicols 


through more accurcte control 


of dosages 


reducing costly corrosion by pre-regulating acid and alkaline solutions 


speeding up process 
minimizing rejects by increasing 
and many other important savings 
costs 


operations by 


operating ot optimum pH values 
the uniformity of process solutions 
in time, materials and plant operating 


> BUT TO MAKE CERTAIN you get the latest, most convenient and most accurate pH 
equipment available, be sure to specify “BECKMAN”... 


*K Beckman pH equipment is com- 
pletely electrometric, eliminating the 
mess and inaccuracies of colorimetric 
methods. Simply press a button and 
the exact pM of any process is in- 
stantly shown on a large easily-read 
dial. lt is the simplest of all pH 
methods! 


k With Beckman equipment no 
time-wasting or troublesome sampling 
devices are needed. Beckman pH 
electrodes may be installed directly 
in vats, tanks, channels or flow lines— 
and exact pH values read instantly— 
and continuously, if desired—on the 
process fluids themselves. 


| * The accuracy of Beckman pH 
| readings is completely unaffected by 
human errors in color judgment, by 
turbidity, oxidizing or reducing 
agents, by suspended materials, col- 
ored process solutions or other vari- 
ables that affect outmoded colorimetric 
methods. Beckman pH readings are 
universally accurate and dependable! 


i x Unique rugged-type Beckman 
| Electrodes, specially designed for 
| direct immersion in abrasive or sus- 
pension-laden fluids, reduce main- 
tenance to an absolute minimum. 


The above ore only a few of many 


modern glass electrode pH instrument . . 


pH indicater, recorder and controller . . 


THERE'S A 
BECKMAN pH INSTRUMENT 
FOR EVERY NEED 


COMPLETELY AUTOMATIC! The Beckmon 
Model R instrument operctes directly from 
tendord 110 v. A.C. lines to provide com 
pletely pH indication. Also provides 
for completely automatic pH recording and 
automatic process control. Can be installed to 
give occurate pH readings from various stations 
in plant through one instrument. This is the pH 
unit being installed by today’s most modern 
plants, large and smoll. 


PORTABLE AC OPERATION! The Beckman 
Model H instrument can be quickly moved from 
one port of the plant to another and plugs 
directly into standard 110 v. 50/60 cycle AC. 
current. 


Compoct, i and y 
simple to operate, the Model H gives instant 
pH readings on on easily-read dial. It is widely 
used both for manual pH control of small plonts 
ond os on auxiliary instrument on completely 


COMPLETELY SELF-CONTAINED! The Beck- 
man Model M is the ideal pH instrument where 
complete portability is desired. Operating from 
its own self-contained, long-life power supply, 
the Model M can be used anywhere in the plant 
or field, whether convenient to power lines or 
not. Features the same accuracy, simplicity and 
g@ speed os the Model H, and is also 


' Beckman is the most trouble-free of 
all pH equipment! 
Beck dvantag Beck pioneered the 
pioneered the first plet th 
. pioneered High T Glass Electrod: 


which can be used ¢ ly at 


neered High pH Electrodes which permit accurate measurements of hig 
. and pioneered many other vital advancements. 


even in the presence of sodium ions . . 


ss 
t as high os 212° F. (100° C.) ... ple- 
h pH velues 


IN FACT, Beckman is the only pH equipment embodying every modern advancement 
in the field of pH! 
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ond d the equip 
of course. 


National Technical Laboratories 


STRUMENTS CONTROL MODERN 


widely weed both for manual pH control of small 
plants ond os auxiliary equipment on lorge 


Write for literature on Beckman pH Equipment! 


BRING TOUR pH PROBLEM TO US. Our troined engineers will gladly study your problem 
best suited to your particular requirements. No obligation, 


INSTRUMENTS 


South Pasadena 14, California 


INDUSTRIES 
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on THE PROGRESS OF MAKING DRY SEPARATIONS 
BY SPECIFIC AlR-FLOTATION 


—= 


COMPILED FROM SIKTY.ONE YEARS OF SPECIA 


Problem: Grading Coffee Beans 
Solution: $ $ & S Process 


The following unretouched photographs 
illustrate graphically the efficiency with 
which a Model BX-100 Specific Gravity 
Separator was used to effect a general 
grading by differences in the apparent 
bulk density of the various components 


While this particular application of 
Sutton, Steele, and Steele separating 
equipment is standard plant procedure 
among coffee wholesalers and proces- 
sors, it serves to emphasize how hun- 
dreds of other types of dry agricultural 


PRODUCT No. I, the heaviest material (Ibs 


and industrial products can be salvaged per cubic foot), consisted of top-grade cof- 
from contaminations and unuseable fee beans and represented 22.2% of the 
materials, and up-graded to premium totel volume. Note the consistency in gen- 
’ quality products. cral appearance of cach individual bean 


PRODUCT No. 3°, consisting of lower grad« PRODUCT No. S, containing hulls and 
beans of medium weight, w an arbitrary broken beans, was removed at the lower, or 
adation made to control the quality of “lights ond of the doch . 
roduct No.1. After Product No. I has oon we ud r deck and represented 
salvaged, Products No. 2, No. 3, and No. 4 f the total volume. Check YOUR sep- 
can then be re-graded in the identical arating problem today. Chances are, the 
manner SS S Process & your answer, too 


*Products No. 2 and No. 4, also of middle grades, have not been shown due to space restriction 


LITERATURE AVAILABLE 


Tell ws about your separating 
problem and we will forward 
bulletins wheck descrvbe om detad 
bow the famous G& Process 

plied successfully to 
meeds. Address 
to 


DEPARTMENT C 


SUTTON, STEELE 
tne. 
1031 SOUTH HASKELL AVENUE 
i DALLAS, TEXAS, U.S.A 


Dalles, Chicage, Des Moines. Minneapolis. New York City. Pittsburgh. Sen Francisee. Ge. 
Foreign Winnipeg, Canada, San Brazi!. Londen. England. 


Jackson, Mich. 
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taining a solution of polybasic acid; 
and heat-set type inks that are acidic. 

Some of Hilton-Davis’ flushed col- 
ors are now being flushed with the 
new patented vehicle. 


TO TAG AMINES: 


Analytical Reagent 


Arapahoe Chemicals, Inc., 2800 
Pearl St., Boulder, Colo., has added 
to its line of unusual analytical re 
agents 2,4-dinitrobenzaldehyde, a re 
agent for characterizing amines and 
certain compounds which contain ac 
tive hydrogen. Although the reagent 
has been known for 20 years and a 
large number of amines and methy! 
heterocycles have been characterized, 
the reagent has only recently been of 
fered commercially. 

It is claimed that in addition to its 
use as an analytical reagent the com 
pound has much promise in the field 
of synthetic chemistry. 

The 2,4-dinitrobenzaldehyde can be 
had from stock in research quantities 
Technical data describing this com 
pound may be had on request. 


FOR PAPER MAKERS: 


Wet-Strength HKesin 


Resinous Products Division of 
Rohm & Haas Co., Philadelphia, Pa 
is now producing commercially a new 
wet-strength resin for the paper in 
dustry. This resin is said to be unique 
in its stability and its adaptability to 
a wide range of paper products. 

This urea-formaldehyde resin is 
Uformite one of the family of 
Uformite resins produced by the Resin- 
Products Division of Rohm & 
The new resin is identical 
t 


520, 


ous 
Haas Co 
with the liquid Uformite 467, —_ 
that it is supplied in powder form. It 
useful life of a year or longer becomes 
important in mills where runs of wet 
strength paper are sporadic or where 
storage and handling of liquid resins 
in the plant may be impractical. Like 
its liquid counterpart, it is designed 
to improve the retention of rosin size 
and other beater additives, to impart 
better fold as well as increased pick 
resistance to printing papers, and to in 
crease economically the wet-rub resist 
ance of starch-clay coatings 

The Uformite 520, which is com 
pletely soluble in water and gives solu 
tions water-clear in appearance, may be 
added directly to the beater, fan pump, 
stuff chest, head box, or at other points 
on the wet end of the paper machine, 
where adequate agitation insures dis- 
persion of the resin in the stock. Solids 
content of the solution is not critical, 


(Continued ) 
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SONOCO 


in the Hartsville, S. C., plant of 
Sonoco Products Co., OI Valves 
play an important part in the 
manulacture of such paper spe 
cialties as textile cones, mailing 
tubes, drug cans, electrical tubes 
juse tubes, spools and paper mill 
coves 


Most of the small valves shoun 
here on a Sonoco paper machine 
are 2-inch size. Other OIC 
Valves. mm a4 wide variety of 
trims and sizes, are used on 
limes for such varied services as 
Paper Stock, Paste, Steam 
Power, Process Steam, Com 
pressed Air, Water, Fuel Oil and 
Aw Conditioning Equipment 


. 


OIC VALVES 


SLASH MAINTENANCE COSTS 
FOR 
PRODUCT 


CO. 


— one of the nation’s leading manufacturers heavy I-Beam design control the flow with positive 
of paper specialties, has learned that OIC Valves — action. Integral body ribs are precision-designed — 
cost less, over the years, than any other valves effectively reduce vibration and wear. 


Sonoco’s own long-kept reco 
g-kept maintenance records furnish chese and many more outstanding features tell 


the proof! 


Reasons? Plenty! 


OIC Valves feature heavier construction to control 
pressures and stresses safely! Their streamlined de- 
sign protects the flow from turbulence. Leakproof 
joints guard against pressure drop. Wedges of 


why Sonoco and hundreds of other leading valve 
users find OIC the “Pace-Secer in Valves’! 


SETS THE PACE 


omn 


CHEMICAI 
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SEND FOR YOUR FREE COPY OF 
OIC’S VALUABLE VALVE CROSS 
REFERENCE CHART 
Easy to use — saves you time and 
money! Simply check the number of 
the valve you wish to replace, look 
in the chart, and you'll find the 
right OIC valve. Write to The Ohio 
Injector Wadsworth, Ohio for 

your free copy 
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KNOWN THE WORLD OVER AS A 
SYMBOL OF RUGGED RELIABILITY 
IN HIGH PRESSURE COMPRESSORS 


In far distant places where high pres- 
sure is required you will find Norwalk 
Compressors at work, thousands of 
miles from home. That's where de- 
pendability counts. The same relia- 
bility saves dollars in your plant, year 
after year. For best results, get an 
estimate on a Norwalk suited to your 
specific requirements. 


Norwalk Company, Inc. 


South Norwalk, Connecticut 
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but should be | cent or lower to 
imsuze good the pulp 
Pemperature of the diuthon water 

ild be at least 50 deg. F. As with 


Urormite 467 1 is specihe tor use 
Will Tic WOW i Normal p ocedure 
cquires sufheient alum to 


reduce the pil of the stock to 4.0-4.9. 

Also like the 467 formulation, 
Uformite 520 does not develop its 
full wet strength mnonediately off the 


machine; a na iging period of 

m one to two woes at 75 deg. F. is 

| d. Consequcutly, broke recovery 
is. accomplished lily without  spe- 
cial precautions. bresh broke may be 
returned directly to the beater while 
ied broke can be defibered readily by 


raising the temperature in the beater 
to 140-160 deg. and adjusting the 
pH of the stock to 4.0-4.9 with alum 
or acid. Under such conditions, fully 
iged broke can be repulped in a mat 


ter of minutes 


Besides imparting wet neth 
Uformite 520 acts effective 
proving the retention of rosin size and 
beat udditives. A tt ws O.5 
percent resin will greatly imorove siz 
ing cfheicncy of rosin. Imorovements 
in the pick resistance of s« il num 
bers on the Dennison scale can be ob 
tained in printing papers. When used 
to mmprove the wet rub of starch-cla 

itings, from 10 to 20 percent resin 


lids, based on starch solids, will pro 
ide wet-rub resistance equal to that 


obtamed with cascin formulations. 


VITREOUS: 
Ename!ts for Aluminum 


FE. I. du Pont de Nemours & C 
Inc., Wilmington 9S, Del., now ha 
namels for certain allovs of aluminum 

for large-scale evaluation by 
uminum and cnameling industries 
It took six years of research by the 
Electrochemicals Department of Du 
Pont to produce these enamels fo 
duminum 

The new enamel for aluminum i 
itreous. It is fired on aluminum strips 
heets and castings in furnaces like 
those used to apply porcelain to steel 

Research at the present time has de 
veloped satisfactory enamels for two 
illoys of aluminum, 61-S wrought alloy 
ind 43 casting alloy. ‘Test panels ex 
posed for two or three vears on the 
roof of a large city building indicate 
the probability that the enamels will 
be satisfactory on certain other alloys 
However, Du Pont is recommending 
the enamels for usc on only the two 
illoys for the present 

The new enamels for aluminum con 
tain a high percentage of lead, making 
them unsatisfactory for coating articles 

Continued 
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FREE FACTS 
Yours for the writing, Bulletin 3675, 
above, gives all engineering cata on 
“Buffalo” Limit-Lood Fans Shows 
the remarkable range of sizes and 
arrangements to suit your porticulor 
application for low-cost air Write 
now! 


OF IT! 


“Buffalo” Limit-Locd Fans can give YOU these very real benefits. They are 
doing it for thousands of chemical and processing plants. And they are doing 
it to complete satisfaction in on-the-job performance and “cost per CFM” 
Here's quiet, smooth, TROUBLE-FREE air service! Specially shaped housings, 
scroll and double curved blades--dynamic wheel balance—slow speed opera 
tion—all mean “extra” performance that pays for itself year after year.- “LL” 
fans are non-overloading, and may be had in almost the exact size you need 
assurance of ENOUGH air at the lowest possible power cost. Why not let your 
trained “Buffalo” representative show you the EFFICIENCY jobs these fan can 


do for you? 


FIRST 


Supplying FAR MORE Than 
ECONOMICAL FRESH AIR 


3 What is dependable air moving service worth to YOUR PLANT? A great deal, 
when it means adequate fresh air that makes employees more productive- 
when it means thorough fume or moisture removal for better quality control 


ile and increased plant safety! It can mean A BETTER PRODUCT AND MORE 


COMPANY 


BUFFALO, NEW YORK 


A “Must” For 
Every Engineer! 


r 

| 

| FAN ENGINEERING, 

| Sth Edition, gives you 

| @ wealth of practicol 
straight - to - the - point 

| answers on practically 

| every air problem. 

| Pocket size. Result of 70 years of fan 

experience Order now! 


Postpaid $6.00 


meeee 
| 
| 
| 
| 
| 
| 
BUFFALO 
sol BROADWAY 
Canadian Blower & Forge Co., Ltd, Kifchener, Ont., Branch Offices io all Principal Cities oy 


THE SUPERIOR ELECTRIC COMPANY, BRISTOL, CONNECTICUT 


ANOTHER NEW TYPE IE HAS BEEN ADDED T0 
THE FAMILY OF STABILINE VOLTAGE REGULATORS 


THE NEW 500VA STABILINE 
TYPE 1E51005 A new 500VA 


voltage regulator, delivering a con- 
stant output voltage regardless of 
variations in input voltage or load 
current. “Type IE” indicates this 
STABILINE is Instantaneous Elec- 
tronic. This means completely elec- 
tronic operation — no moving parts 
to get out of order and it gives 
the fast speed of correction avail- 
able only when no moving parts 
are involved, STABILINE Type 
IE51005 is available as a cabinet 
model or for rack mounting. It has 
the same superior characteristics 
as other STABILINES well-known in 
the electrical industry for their 
quality of workmanship and per- 
formance. 

All the tubes, but one, are standard 
— this one made to Superior Elec- 
tric specifications by a well-known 
manufacturer and easy to order 
when replacement is necessary. The 
500VA STABILINE Type IE51005 is 
easy to order, too. No suffixes to 
confuse you — no “extras” or “spe- 
cial designs” to increase the cost. 
STABILINE standard models give 
you the performance of other 
“specials”. 

Complete information on the Type 
IE51005 and other STABILINES of 
of various ratings and capacities is 
available upon request. 


RATINGS 


Input Voltage Range: 95 to 155 
volts, Output Voltage Range: 
Adjustable between 110 and 
120 volts. Rated Output: 0-500 
volt-amperes, Frequency in 
Cycles: 60 = 10‘: . Load Power 
Factor Range: 0.5 lagging to 
0.9 leading. Waveform Distor- 
tion: never exceeds 3‘: . Stabi- 
lization: + 0.1 of 1‘+ of the 
preset value. Regulation: 

0.15 of 1‘: of the preset 
value, Recovery Time: 3% to 6 
cycles. 


Here’s compact, well-organ- 
ized construction of [E51005, 
built to give long, trouble- 
free service. 


CIRCUIT DIAGRAM 


Operating circuit and com- 
ponents of the new 500VA 
STABILINE. 


WRITE US TODAY. 2059 MEADOW ST., BRISTOL, CONN. 


tHe SUPERIOR ELECTRIC co 


BRISTOL, CONNECTICUT 


POWERSTAT VARIABLE TRANSFORMERS © VOLTBOX A.C POWER SUPPLIES © STABILINE VOLTAGE REGULATORS 
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that are likely to come into contact 
with food. ‘Tests have shown that the 
resistance of the enamels to acids and 
alkalis is comparable to that of enamel 
on steel. 

Equipment for applying the new 
enamels to aluminum is substantially 
the same as that for enameling steel 
However, the aluminum enamels are 
fired at a temperature several hundred 
degrees below that employed in 
enameling steel, a fact which effects 
economies in the initial cost and in 
operation of furnaces. 

Enameled aluminum is unusually 
mar-resistant, but if it is accidentally 
chipped or cracked the aluminum will 
not develop unsightly rust. Enameled 
aluminum sheets for architectural pur 
poses can be made in any convenient 
standard length, shipped to the job, 
sawed and fit 

Enameling of aluminum to increas 
its resistance to corrosion and widen its 
decorative uses, will broaden its useful 
ness, particularly outdoors where it is 
subject to weather and the corrosive 
effects of the atmosphere. Enameled 
aluminum already is being used for 
store-front pancls and for advertising 
display letters. Vitreous enameled alu 
minum sanitary ware and accessories, 
washing-machine tubs and agitators 
irchitectural tile and outdoor furniture 
re among the more immediate pros 
pects for evaluation, according to Du 
Pont. 

With production of the enamels on 
a small scale at present, the cost of 
enameling aluminum is somewhat 
higher than the application of porc« 
lain on steel. 


BINDS FOUNDRY CORES: 
Thermosetting Resin 


American Cyanamid Co., 30 Rocke 
feller Plaza, New York 20, N. Y., 
through its Plastics Dept., has recently 
introduced a new synthetic resin 
veloped for the binding of sand cores 
This new resin is the result of exten 
sive research on foundry problems and 
will be marketed under the trade nam 
of Cvycor 151. 

It is a neat, thermosetting resin 
made under carefully controlled con 
ditions and especially prepared as a 
water-resistant foundry core binder. It 
contains no filler nor additives of any 
kind The foundry may vary the 
amount of Cycor 151 or other addi 
tives to obtain cores with green and 
baked tensiles, permeability, hardness 
ind collapsibility necessary for the tvpe 
casting to be made. Its use also makes 
possible cleaner, more uniform cast- 


ings. 
Continued 
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Leaders don’t just happen. In most cases, it is the combination of skill, 
performance and facilities that add up to make one “the leader.” 


The unsurpassed quality and uniformity of Solvay products 

are backed by: 

@ the facilities of five strategically located plants 

@ the long experience and production skill of the 

men who run these plants 

@ a progressive research organization working with the 

finest in laboratory equipment 

@ Solvay’s “Industry-Wise” Technical Service which serves you 
with an intimate knowledge of your industry, and offers 

expert advice on the use, handling, and storing of alkalies 

@ prompt and convenient delivery from more than two hundred 
local stock points covering the entire country 

This combination of services, offered by America’s first and 


largest manufacturer of alkalies and associated chemicals, clearly 
establishes Solvay as the leading producer in the field. 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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Chlorine Potassium Carbonate + Calcium Chloride 
Nytron + Sodium Bicarbonate + Specialty Cleansers i 
Ammonium Bicarbonate Sodium Nitrite Para-dichlorobenzene 
Ammonium Chloride + Formaldehyde 
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THROWING LIGHT ON 


HEAT TRANSFER PROBLEMS 


Prepared by 
THE WHITLOCK MANUFACTURING COMPANY 
Main Office and Plant, 94 South St., Elmwood, Hartford 2, Conn. 


NEW YORK CHICAGO + BOSTON 


PHILADELPHIA 


DETROIT + RICHMOND 


in Caneda: DARLING BROS. LTD., Montreal 


ven? 


Stu 


WHITLOCK 


STANDARDIZES 


As an example of 
Whitlock  Stand- 
ardization the con- 
struction of the ST 
Heat Exchanger 
will be of interest. 
\ sood bit of eur 
engineering ¢flort 
has been devoted to standardiza- 
tion for the purpose of avoiding 
costly “specials” wherever possible. 
One of the results of this program 
is illustrated by the wide range of 
Standard Type ST Heat Exchang- 
ers now available. The Whitlock 
Type ST is a straight-tube floating 
head (split ring design) exchanger. 
Units are available in 1502 and 
300 design pressures and can be 
furnished of all-steel construction 
or with steel shell and nonferrous 
tube bundle istruction, replac- 


FOR ECONOMY 


Today the reduction of manufac- 
turing costs is of vital concern to 
all manufacturers, and standard- 
ization—-whether partial or full 

is a big step in the direction of 
economy. Standardization —help- 
reduce engineering costs, and also 
permits quantity purchasing—_re- 
sulting in reduced material costs. 
Partial or whole pre-fabrication of 
major subassemblies, even with 
heavyweight heat exchangers, like- 
wise means lower production costs. 
Standardization of the Whitlock 
ST Heat Exchanger now allows the 
application of low cost standard 
units to special and individual 
operating conditions, and greatly 
expedites deliveries. This is very 
important to the customer since 
single units. series of units, and 


ing many special, more costly replacement parts as well, are 
units. available for early shipment. 
APPLICATIONS 


The Whitlock Type ST Heat Exchanger 
of straight tube floating head design 
(eplitring assembly) has large scale 
application to the typical process heat 
transfer problem. Whether the service 
calls for heating. cooling or condensing 
and whether the process fluids have vis- 


cosity characteristics of a light fraction 
or of a heavy tar, the unit has application 
because of its fundamental consideration 
of thermal design details, mechanical 
characteristics and maintenance require- 


ments, 
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cores which withstand high humidity 
ind long lay-overs in molds. It can be 
cured in cither conventional or dielec 
tric ovens and allows quick-cured cores 
for rush jobs. Because Cycor 151 is a 
only small quantities are 
required. This saves the user money 
because he purchases only the neat syn 
thetic resin, modifying it with fillers 
and extenders to meet his own special 
requirements. ‘The short baking cycle 
required increases oven turnover and 
thus increases production per hour. 
Cycor 151 gives foundries 33 percent 
to 50 percent faster baking time than 
old-time binders at baking tempera 
tures of only 350 deg. F. The excellent 
collapsibility insures savings in shake 
out and cleaning 

Cyanamid has developed, produced 
ind tested this new resin, and foundry 
people using Cycor 151 can call upon 
Cyanamid’s technical service men for 
assistance in getting satisfactory results 
ind economics 


pure resin, 


BLGLABOO FOR BUCS: 
Neutral Caleium Arsenate 


Pennsylvania Salt Mfg. Co., 1000 
Widener Bldg., Philad Iphia 7, Pa., 


has developed a new zero-lime calcium 


irsenate that may be successfully com 
bined with orgamic insecticides for the 
control of virtually all cotton-infesting 
imsects. To be marketed under the 
trade name Pencal, this special neutral 
calcium arsenate was developed at 
Pennsalt’s plant in Bryan, Tex., for 
its Penco line of ag Itural chemicals 

This new product w lesigned for 
combination with such organic aphi 


cides and miticides as benzene hexa 
chloride, DDT and parathion, without 
the chemical breakdown of the organic 
ingredients, as occurs where regular 
calcium arsenate is used 

Thus, with one mixture, such cot 
ton insects as boll weevil, leafworm 
and boll worm can be controlled with 
out danger of developing infestations 
of aphids and red spider. To the cot 
ton farmer, this means substantial say 
ings in the cost of pest control 

Pencal alone is recommended by 
Pennsalt for control of boll weevil, leaf 
worm and boll worm. Combined with 
benzene hexachloride, it also elimi 
nates aphids and fleahoppers. By ad 
ding parathion or s ilphur to this mix 
ture, spiders, too, mav be controlled 

Before being offered for sale, Pencal 
was subjected to both greenhouse and 
field tests by agricultural experimental 
station technologists in the South. All 
claims made for its effectiveness by 
Pennsalt were substantiated 

Pencal will be available for the cu 

Continued 
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Yarway Impulse Steam Traps—those little traps with the big thirst—are 
doing a giant's job for hundreds of plants in many industries throughout 
the country. 


For instance, Yarways are ideally suited to refinery work because they 
literally drink the condensate—discharging continuously on heavy loads, 
intermittently on light loads. Hence they provide maximum heat in the 
shortest possible time. 


Yarways are all-weather traps, equally efficient outdoors or in — require 
no protection against freeze-up. 
Yarways are suitable for all pressures without change of valve or seat. 


Compact design makes them easy to install, and simplicity of construction 
(only one moving part) minimizes maintenance. 


Next time old-type traps need repair, consider replacing them with 
Yarway Impulse Traps. New Yarways frequently cost less than the repair 
job. Already more than 600,000 have been bought! 


See your nearest Supply House, or write for Bulletin T-1739. 


YARNALL-WARING COMPANY 
137 Mermaid Ave., Philadelphia 18, Pa. 


| 
| 
| 
Ath about the Yarway 30-minnte color 
sound matica picture, with Lowell vA 
Thom speaking — available for gremp { 
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Our filtration engineers ore 
ready to cooperate in solving 
ony of your filtering prob 
lems. Write E. S. Anderson, 
industrial Department, 
for personal attention. 


because—with horizontal plates, filter aids are permitted to flow in a 
natural direction, with gravity, and are deposited in an even cake 
of uniform thickness. 


because—the filter cake rests flat on the supporting plate without tensile 
or distortive strain, will not crack, slip, or break under pressure, 


assuring even filtration. 


because—any filter paper, cloth, screens, or filter media can be used. 
Strength in the cake itself is not important, pressure simply presses 
the cake more firmly on the supporting horizontal plate. 


because—horizontal plates are bolted together in a unit that is easily 
removed for cleaning. An extra unit assembly of horizontal plates 
can be immediately placed in the filter and the filtering process 
continued with slight interruption. 


This is only part of the story—other exclusive features like the patented 
scavenger plate that makes possible the recovery of the last of a batch run 
and other operating advantages are reasons why Sparkler Horizontal 
Plate Filters are so widely used in the chemical processing industry. 


New Propvucrs, cont 


rent cotton-dusting season, and it will 
cost the same as the regular calcium 
arsenate. 


ASPIRIN’S COUSIN: 


Anti-Rheumatie 


Monsanto Chemical Co., St. Louis, 
Mo., through its Organic Chemicals 
Division, is now supplying the pharma 
ceutical industry with chemicals that 
show promise in the treatment of rheu- 
matic disorders. The new chemicals, 
however, as yet can be had only in 
limited quantities 

The products, commonly known as 
gentisic acid and sodium gentisate, 
are chemically related to aspirin. Gen 
tisic acid, it is believed, may be the 
chemical produced by the body from 
sodium salicylate, which has long been 
used in the treatment of rheumatic 
disease. 

One theory, based on preliminary 
studies, is that gentisic acid inhibits 
the action of an enzyme in the body 
While enough data is not yet avail- 
able to prove this theory, it is believed 
that the enzyme destroys the body's 
tissue cement, causing the pain, swell- 
ing and high temperatures typically 
associated with rheumatic diseases. 

Monsanto cautions, however, that 
extensive work must be done by the 
pharmacologists and clinicians before 
the utility of the products is fully es 
tablished. Gentisic acid and related 
products are being made available to 
the pharmaceutical industry for re- 
search on the broad scale necessarv 
for such development 


COMMERCIALLY AVAILABLE: 


Isopropyl! Phenols 
Koppers Co., Inc., Pittsburgh 19, 


Pa., is now offering commercial quan- 
tities of the isopropyl phenols. This 
step results from research conducted 
by the Chemical Division of Koppers. 
The isopropyl phenols, although new 
is commercially available compounds, 
have already found useful applications. 

Isopropyl phenols are now  pro- 
duced in three grades: ortho-isopropyl 
phenol, a relatively pure ortho isomer; 
meta, para-isopropyl phenol, a close- 
boiling mixture of the meta and para 
isomers; and diisopropyl phenol, a mix- 
ture of the dialkylated phenols. 

Ihe compounds are produced in 
commercial quantitics by Koppers at 
its plant at Oil City, Pa. Since these 
compounds are being produced by 
chemical synthesis rather than by re- 
fining of coal tar or byproduct mate- 
tials, it is possible to — their 
production many times. eir poten- 

(Continued) 
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From SHELL CHEMICAL... 


a high-boiling solvent 
for cellulose ester lacquers 


@ Diacetone Alcohol gives exceptional performance as a 
high-boiling solvent for cellulose acetate and cellulose 
acetate butyrate . . . is excellent for nitrocellulose. The pres- 
ence of Diacetone Alcohol in your lacquer formulations will 
result in an improved product with these advantages: 

Better film flow. Diacetone Alcohol is widely employed 
to control the evaporation rate of lacquers. A small quantity, 
in combination with active lacquer solvents, imparts 
improved flow properties to the final product. 

Greater blush resistance. Diacetone Alcohol not only im- 
proves film flow, bur it also eliminates blushing during the 
application and drying of the lacquer film. A superior film 
appearance is thus obtained. 

Mild Odor. Diacetone Alcohol is particularly suitable for 
use in interior brushing lacquers, because of its faint but 
pleasant odor. This property, together with its slow evapora- 
tion rate, makes Diacetone Alcohol excellent for dipping 
and roller-coating applications. 


SHELL CHEMICAL CORPORATION 


Eastern Division: 500 Fifth Avenue, New York 18 - Western Division: 100 Bush Street, San Francisco 6 
Los Angeles - Houston - St.lovis - Chicago - Cleveland - Boston - Detroit - Newark 


Properties 


Molecular Weight 
Specific Gravity 20/4°C 
Boiling Point (760 mm) 
Freezing Point 
Refractive Index 

Vapor Pressure 20°C 


116.16 
0.9382 
166°C (approx.) 
—44°C 


1.4232 
0.84 mm Hg 


Lacquer Solvent Properties 


Dilution Ratio 
Toluene 
Aromatic Naphtha 
Aliphatic Naphtha 
Viscosity 25°C (8% soln. 
Y% sec. nitrocellulose) 
Blush Resistance (% rela- 
tive humidity at 80°F) 
Rate of Evaporation 
(n-butyl! acetate = 1.0) 


3.0 
1.0 
0.5 
153 cps. 
87 
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ILLINOIS PORCELAIN SYSTEMS 
FOR HANDLING LIQUIDS 
GIVE YOU THESE ADVANTAGES 


1. Smooth, corrosion-proof inside surfaces. 
No pitting or rough spots on pipe’s 


inner walls. 


2. Acid and alkali-resistant porcelain with- 
stands tendency to fracture or corrode. 


3. Illinois porcelain pipe prevents wet spots 
caused by condensation. 


Write today for illustrated catalog =C-2, covering the 
KLINOIS tine of standard porcelain products. Types 
and sizes to meet your specific requirements. Your in 


quiries concerning special porcelain needs are welcome 


SWITCH TO PORCELAIN 
INSURANCE 


CONTAMINATION 


ELECTRIC PORCELAIN CO. 


in handling liq- 
wids and semi- 
liquids, install 
ILLINOIS porce- 
lain pipe and 
fittings for a 
permanent means 
of handling ma- 
terials. 


WITH 1S PORCELAIN PIPE 
LIWES YOU GET... 


Quality Control 
in positi of 


moterial during its handling in 


No Electrolitic Action 


Non-cbsorbent porcelain does 
not pick up minerals or metals 
in moterial being hondled. 


ba Production Cost Savings 


Corrosion-proof porcelain cuts 
mointenonce. Spoilage in mate- 
riols is reduced becouse porce- 
loin is permanent. 


ILLINOIS. 


t 
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tial availability im large quantiiues will 
make them valuable tor many apph 
cations not open to the cresols and 
xylenols, the supply of which is lim 
ited by the amount of coal tar avail 


able to the coal tar refines 
Propertics and chemical reactivity 
of the isopropyl phenols are some 
i 
vhat similar to those of the corre 
spond.ng cresol isomers Lhe pure 
tho isomer freezes at 15.8 deg. C. 


It boils at 214.1 deg. C. at 7600 mm 
lig, and it boils at 122.0 deg. C. at 
It is completely soluble 
1 10 percent sodium hydroxide solu- 
tion. The pure meta isomer freezes 


it 25.9 deg. ¢ It boils at 228.6 deg 


C. at atm «pressure, and it 
boils at 127. d it 20 mm. Hyg 
It is also ¢ mpl tel soluble in 10 
percent sodium roxide lution 
The | ima has a freezing 
po.nt of 63.2 s. C. Its boiling point 
t 760 m i] 228.5 d ( ul 
t 20 mm. H boils at 127.0 deg. ¢ 
Like t ther isomers it is completels 
u 1 10 pe nt caustic 
Chemical rm tivit f the as propyl 
phenols is typical of the lower mono 
lkvl phenols. The phenolic hydroxy! 
group may undergo reactions such as 


erifcation and ctherification; — the 


iromatic nucleus is subject to reac 
t.on h as halogenation, nitration, 
Ikvlation, aldehvde condensation and 
hvd nation. Phosphate esters of the 

] 1 n be p! pared by 
reachon with ph pl wus oxychloride, 
ind uch as dinitro-ortho 
isopropyl phenol can be prepared bv 
reaction with nits cid 


Although previously available to re 


carch workers only im limited quan 
the i propyl phenols have al 
ready been found to have several prom 

The alkyl phenols them 
elves are powerful high-boiling sol 
vents which are valuable for certain 
wire-coating compositions and for use 


in engine cleaning formulations. The 
phosphate esters offer promise as plas 
ticizers for vinvl resins and related 
materials. The dinitro derivative of 
the ortho isomer has definite value as 


1 selective herbicide and insecticide, 
ind offers the special advantage that 
the sodium salt is extremely soluble 
in wat 

Other uses for which the isopropyl 
phenols are suggested include the 
preparation f lubricat ng nl iddi- 
tives, the manufactu t phenolic 


ta coating resins and th produc 


tion of rubber pro ing 
Samp! of the several grades of the 
nvl nhenal lahle + 
p phen S$ arc avallapdic to 
r h and developm nt chemists 
R jucst hould b uldressed to the 
Chemical Division. Koppers Co., Inc.. 
Pittsburgh 19, Pa End 
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COLD wartr 
INTAKE 


EDWIN L WIEGAND COMPANY 


CHEMICAI 


HOT WATER 
STORAGE TANE 


OPERATING Cas 
A RM 75... 
GUT THE WAKM MON7 


CHROMALOX 


CHROMALOXK 


CIRCULATION 


HEATER 


Efficient CHROMALOX Electric Heaters 
eliminate expensive coal or oil fired steam- 
boiler operation during the months boilers 
af@aot used for plant heating 

These easy-to-install Heaters connect to 
the water tank . . . or directly to water- 
utilizing equipment for ‘made-on-the-spot’’ 
hot water. Automatic or manual controls 
assure a plentiful and dependable supply 
at low cost. 

CHROMALOX Circulation Heaters are 
also used for pre-heating cheaper fuel oils, 
heating oil-jacketed processing equipment 
and superheating steam. In fact, these and 
many other CHROMALOX Electric Heaters 
can do hundreds of heating jobs in your 
plant more efficiently and at less cost. 


Pleat tor Modem Industry 


E.NGINEERING 


May 


1949 


7514 THOMAS BOULEVARD « 


PITTSBURGH &, PA 


ARE YOURS WITH 
CHROMALOX 
ELECTRIC HEAT 


1 EFFICIENT heat when and 
where you need it. 


ECONOMICAL initial 
cost; low operating and mainte- 
nance costs. 


ACCURATE temperature 
control holds heat within desired 
limits, maintained thermostatically 
or manually. 


4. WIDE SELECTION to meet 
your specific heat requirements. 


5. PROVED performance in 
the shops, laboratories and offices 
of leading industria! plants. 


6. BETTER process, production 
and product—uniformly high in 
quality. 


7. NATION-WIDE organize- 
tion of Application Engineers to 
give you practical “on-the-job” 
assistance. 


WANT MORE KNOW-HOW? 


Send for Catalog No. 42 
on CHROMALOX Electric 
Heaters; the useful booklet 
of application ideas ‘100 
Ways to Apply Electric 
Heat and the address of 
CHROMALOX Application 
Engineer serving you 
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CORROSIVE 


DU PONT 


For containers of all kinds liners 
for metal or fibre drums, shatter-re 
sistant bottles, cap liners, gaskets, 
and tubing ...the outstanding chem- 
ical inertness of Du Pont polythene 
is one of its chief advantages. Men 
who handle corrosive chemicals are 
constantly finding new uses for this 
versatile Du Pont plastic. But chem 
ical inertness is not the whole story 
... far from it 

Polythene absorbs practically no 
water (0.005%). It is light in weight 


The Plastics Dept. of the Du Pont © 


(specific gravity 0.92). Extremely 
tough and flexible at low tempera- 
tures. Tasteless odorless non- 
toxic, it contains no plasticizer. Can 
be injection- or compression-molded , 
extruded, calendered or heat-sealed 
Sure you have complete data on this 
unique thermoplastic? If not, write 
E. I. du Pont de Nemours & Co 
(Inc.), Plastics Dept... 350 Fifth Ave., 
New York 1, N. Y.; 7S. Dearborn 
St., Chicago 3, Ill.; 845 E. 60th St., 
Los Angeles 1, Calif 


y polythene molding 


powder. Extruders. moiders and other processors supply polythene in the form of 


FILM AND FLAT. WEAVY 
SEAMLESS TUBING 


CHEMICALS GET NO GRIP ON 


AT ROOM TEMPERATURES 
THERE IS NO KNOWN SOLVENT 
FOR DU PONT POLYTHENE 
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Handling and 


Special barges . . . 


R. W. LAHEY, Editorial Consultant 


. and tanks help meet . . . 


The Problems Posed by Increased 


Costs of Transportation 


Increases in rail freight rates have 
been accompanied by higher trans 
portation charges by motor carriers 
In some instances, rates published by 
individual motor carners have been 
suspended by action of motor carrict 
conferences when such rates are lower 
than conference rates. This principle 
of independent filings is now under 
attack before the ICC by motor car 
ner conferences 

Thus, the chemical wie finding 
motor truck rates closely following the 
upward trend of rail rates is forced to 
find some means of offsetting these 
increases in transportation costs. Elim 
ination of container costs by resorting 
to bulk shipments is limited to a small 
portion of the industry's business due 
to the large volume of shipments re 
quired to make the purchase of bulk 
handling equipment and bulk storage 
containers _ profitable. Mechanized 
methods of loading and unloading arc 
receiving close scrutiny 

Unit loads on returnable or expend- 
able pallets is thought by some to be 
a possible source of relief. Publicized 
so widely during and immediately after 
the war, shippers have misunderstood 
the obvious cconomic limitations of 
this method. A cost comparison of 
efficient carloading for palletized and 
unpalletized shipments will show that 
the labor savings for palletized ship- 
ments will be far less than the cost of 
even the cheapest expendable pallets. 
Return charges for returnable pallets 


Cuemicat 1949 


weight approximately 100 Ib. for 45 
x 48-in. size) and low dunnage allow 
ances by railroads make the cost of 
their use prohibitive. 

The recently announced and widely 
publicized proposal for construction 0: 
a 130-mile conveyor belt between Lak« 
Erie and the Pittsburgh district will 
provide a means of reducing transpor 
tation costs of coal, iron ore, and lime 
stone between East Liverpool and 
Lorain, Ohio. With two-way opera- 
tion, moving coal to Lake Erie and 
iron ore to the Pittsburgh area it is 
estimated that transportation costs 
may be reduced by $1 to $1.50 per 
ton for coal and 43 to 68 c. per ton 
for iron ore. It is estimated that the 
convevor will cost $210 million. For 
this project to be an economic suc 
cess it will have to handle from 25 to 
50 million tons annually. Where can 
volume movement of materials ap 
proaching these figures be found in 
one area, in the process industry? 

The lower rates of water transporta- 
tion are tempting more shippers who 
are geographically located to take ad- 
vantage of these facilities. Fabrication 
of a quantity of barge towing units by 
Dravo Corp. for Butcher Arthur, Inc., 
has been recently announced. These 
barges designed for dry bulk cargo in 
two-barge towing units are to be oper- 
ated between the Gulf Coast and the 
mid-continent area. Sulphur, salt and 
other chemicals are to be transported 
up stream and automobiles will be 


carried down stream. The welded steel 
barges are 240 ft. long and are designed 
to carry 2,500 tons of cargo at a speed 
of 10 to 11 mph. Loading and un- 
loading are facilitated by 12 hatches 
cquipped with weathertight rolling 
itch cove;r’s. 

\ development for bulk transporta- 
ti n of flour has some interesting con- 
struction features which might prove 
useful in transporting powdered chemi 
cal products. Developed by the Na- 
tional Fitch Corp., special two-com- 
partment railroad cars equipped with 
two top hatches for each compartment 
can be loaded by gravity at a rate of 
80,000 Ib. per hr. per hatch. These 
cars hold 140,000 Ib. of flour. There 
is no condensation on the inside of the 
car even when loaded with hot mater- 
ial due to air breathers which cause 
inside atmospheric conditions to ad- 
just with outside conditions. ‘These 
cars are provided with traveling tele- 
copic nozzles which break up packed 
masses of material allowing unloading 
by any conventional suction unload 
ing equipment. 

This company also manufactures 
portable tanks that can be mounted 
three to a special railroad flat car. 
Tanks are transferred mechanically to 
tractor trailer units designed for han- 
dling these tanks. Tanks are loaded 
and unloaded in the same manner 
as the bulk railroad cars. 

\ similar system for conveying 
liquids such as milk, wine, liquid sugar, 
chemicals, petroleum products, ete. 
has been manufactured by the same 
firm since 1939. Liquid tanks mounted 

(Continued ) 
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“Eni, Meni, Mini, Moe...” 


wicTo® CHEMICAL WORKS 


If yours happens to be 
flameproofing ... Investigate 


VICTOR DIAMMONIUM 
PHOSPHATE 


Today, phosphate of ammonia is generally 


recognized as the most effective fameproof- 
ing agent. Victor diammonium phosphate 
is used extensively and with great success in 
the flameproofing of textiles, paper, and 
wood. Such properties as effectiveness in 
preventing after-glow, and versatility of 
application are responsible for its increas- 
ing popularity. For complete information, 
write today or fill in and return the coupon. 
VICTOR CHEMICAL WORKS 
141 W. Jeckson Bivd., Chicago 4, Il! 


HIS 
Now! 
investigate Now 


Victor Chemical Works 
141 West Jockson Bivd., Chicago 4, Ill. 
Gentlemen 

Send additional information on Victor diammonium 
phosphote tor flameproofing to: 


Compery— — 
Street 


State 


i 


| 
| 
Neme___ — 
! 
| 
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two on special flat cars can be trans 
tcrred in the same manner to trailer 
units for local delivery 

it is umpossible to quote cost differ 
cndals which might be used in com 
paring movement of products by these 
ystems. In general, freight rates arc 
the same for packaged or bulk mate: 
ials. Savings are limited to cost ot 
containers and transportation on tare 
weights for packaged shipments. Port 
ible tanks, tank cars, hopper bottom 
cars, etc. are either leased or owned 
Mileage allowance by railroads may 
offset rental.or maintenance and amor 
tization of investment if owned. This 
depends on the rate of mileage tray 
elled. For example, to offset tank car 
rental at present monthly rates, the 
car must travel about 2,250 mi. per 
month 

The investment of the customer in 
unloading and storage equipment is 
often sizable \n air system for mov 
ing pulverized dry materials from bulk 
onvevance to storage may cost in the 
neighborhood of $25,000 depending 
on the individual setup 

Shippers supplying customers whose 
requirements are not large cnough to 
take advantage of bulk shipments arc 
iding it difficult to offset increased 
transportation costs. Their only hope 

rchef lies in their ability to pack 
more efficiently, to use cheaper con 
tainers, and to find means of reducing 
warchousing and handling costs, in 
luding the loading. unloading and 


racing freight cars 


Lifter-Dumper 


\ hydraulically operated lifter and 

mper, exhibited at the last Materi 
ils Handling Show, is designed to over 
me those troublesome jobs of lifting 
ind dumping liquids or solids mto 
high level tanks, or processing equip 
ment. This device, manufactured by 
Lee Metal Products Co., Phillipsburg, 
Pa., can handle materials packed in 
vags or drums, and can pour to a maxi 
mum height of 50 in. It requires 28 
x 72-in. floor space and an over-all 
height of 95 in 


Hoover Commission 
Recommendation 


The Hoover Commission on Organ- 
ization of the Executive Branch of 
the Government has recommended 
that all major transportation activities 
be grouped in the Department of 
Commerce. This would transfer to 
this Department matters referring to 
safety in rail, highway, air and water 
transportation now administered by 
Interstate Commerce Commission, 
Civil Aeronautical Board and the 


Coast Guard. Any changes thac atfect 
safety im transportation should be ap 
proached with the greatest of caution 
Ihe record of the Bureau of Explo 
sives, acting as advisor to government 


agencies involved, is so good that it 
might prove untortunate to disturb 
this set-up. It takes many years of 
expericnee to quality tor this work and 
it w doubtful whether any government 
agency has the needed background to 
administer these regulations unless 
they make use of the services of the 
Bureau of I xplosiv« 


Bag Closing Machine 


\ new heat sealing machine for 
closing small bags operates without re 
quiring attendant to feed the machine 
or to seal the bags. Bags travelling on 
conventional belt conveyors are 
straightened, positioned, and the 
mouths closed by the combined action 
of gripping chains as the containers 
enter a tapered guide. Bag tops can 
be folded over as they travel through 
the preheater. The operation is fully 
automatic. Manufacturer is Pack-Rite 
Machines, Milwaukee, Wis. 


Dolly for Liquids 


lo improve efficiency in intra-plant 
movement of liquids, a 275-gal. tank 
mounted on a four-wheel dolly is avail 
able. Fabricated from aluminum or 
stecl, the tank is mounted in a cradle 
and secured to the truck with heavy 
metal bands The truck is 30 in. 
wide by 63% in. long and is cquipped 
with two swivel caster wheels. It is 
made by Market Forge Co 

The use of equipment of this type 
to replace carboys, drums, etc. for mov- 
ing fiquids from storage to point of 
use should prove economieal 


Sewing Machine Movie 


Sewing machines used for closing 
Qgpen mouth bags are intricate mstru 
ments which require expert mainte 
nance for efficient operation. Pack 
aging conditions such as dusty areas 

Continued) 
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BRONZE. 


LIFT CHECK 
VALVES 


designed and built 
ta. take PUNISHMENT 


1 CAP—forms an efficient bev- 
eled joint with the body. The 
integral disc guide has long 
contact with the disc stem for 
perfect olignment and result- 
ing free movement and posi- 
tive seating. It also cushions 
disc movement. 7 


2 UNION NUT—heovy and 
rugged. Can be removed and 
replaced without danger of 
distorting the body or weak- fie 
ening threads. 

3 BODY —hos heavy section at 
cap joint and end hex with o.. 
long contact end threads. Seat 
is integral with body. 


THESE BRONZE LIFT CHECKS — rated 200 pounds and 

300 pounds —are especially suited to prevent back-flow on high velocity line 
or where flow is pulsating. Shut-off is quick, positive and tight. For use : 
in horizontal lines only. ¢ (On low or moderate velocity lines, R-P&C 
swing checks are recommended.) ¢ Get in touch with the nearest R-P &C 
District Office or R-P &C Distributor for information about Check Valves. ; 


acco Reading, Po. + Atlante + Baltimore + Boston + Chicago + Denver + Detroit 
A Houston + New York + Philadelphia + Pittsburgh + Son Francisco + Bridgeport, Conn. READIN, 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE | 


\ 
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ELIMINATE DUST 
earn more profits 


with PANGBORN Dust Contro/ 


R'icHT— you can eliminate dust prob- 
lems in your plant and earn a profit 
at the same time with Pangborn Dust 
Control. Pangborn removes dust from 
working areas, protects employees, safe- 
guards raw materials, improves your 
product, 
valuable materials for re-sale or re-use. 
Pangborn systems really pay off! 
Huadreds of Pangborn units in all 
types of industries are proof that Pang- 
born helps you make a profit out of dust 
problems. A metal specialties plant saves 
$8000 every year with Pangborn .. . a 
furniture factory $6000 
annual savings with Pangborn on the 


production, recovers 


reports over 


job ... savings on materials salvage 
pays for two Pangborn units for soap 
maker . . . foundries claim efficient op- 
eration is practically impossible with- 
out Pangborn dust control. 


FIND OUT ABOUT YOUR PLANT! 


Skilled Pangborn engineers will make 
a Dust Pocket Survey of your plant at no 
cost to you. The survey may show you 
how you can save money and get rid of 
dust all at the same time! Write for com- 
plete information on Pangborn Dust 
Control, Bulletin 909A to, PANGBORN 
CORPORATION, 283 Pangborn Blvd., 
Hagerstown, Maryland. 


Look to Panghorn for the Latest Developments 
in Dust Control and Blast Cleaning Equipment 
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STOP THE DUST HOG 


from stealing profits with 


DUST CONTROL 


PACKAGING, cont. . . 

and high speed production with un 
skilled operators often further com 
plicate proper maintenance of sew 
ing equipment. In recognition of this, 
Bemis Bro Bag Co. has long main 
tained a staff of sewing me chine ex 
perts to help their customers. They 
have been conducting clinics at which 
they instruct groups ‘of machine users 
in proper operation and maintenance. 
ment this work, Bemis 
i motion picture which cov 
operation, mainte 
nance and repair of sewing machines. 
It is expected that this film will be 
made available to industrial groups for 
instruction of plant personnel. 


To suppk 
now has 
ers installation 


Loss and Damage Claims 

before the Society 
ing and Materials 
on the evening of 


In an address 
of Industrial Packag 
Handling Engineer 


March 15 in New York, H. H. Pratt, 
general trafic manager of Crucible 


Steel Co., emphasized the need for 


reduction of the loss and damage 
claims on the railroads. Stating that 
these charges amount to over $200, 


000,000 per year such losses are neces- 
sarily reflected in freight rates 

Mr. Pratt urged the railroads to en 
list the help of the society in an cffort 
to reduce these losses. An objective 
attack on the problem by packaging 
specialists could in his opinion find 
ways of making rapid improvement 
The railroads’ campaign of a “perfect 
shipping month” each year with con- 
tinual publicity through the use of 
posters has been ineffectual and losses 
have continually mounted. 


1949 Container Outlook 


Ihe Department of Commerce, in 
recognition of the growing importance 
of packaging, has been making a study 


of and gathering statistics on this in- 
dustry Thev started in February to 
publish a quarterly report entitled 
Containers and Ps kaging.” In the 


first issue thev forecast that the 1949 
supply of containers will continue near 
1948 levels. Prices may decline ap 
proxim itch, 5 percent due to softening 
in some types, particularly paper con 
tainers. Demand should level off dur 

ing the first half of this year at a 
volume considerably in excess of that 
of prewar years. 

Steel Drums and Pails—Production 
is expected to meet dem ind in almost 
ill instances. With current production 
rates at the 1947 peak and with large 
stocks of reconditioned drums avail- 
ible, the supply outl ok for the cur 
rent year even during the 
normal seasonal increases in demand. 

Paper Shipping Sacks Demand 

Continued) 
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of United States Steel Supply 
Company and its desire to sat- 
isfy more completely the metal 
requirements of its customers. 
Initially, aluminum mill prod- 
ucts — such as structurals, bars 
and sheets are stocked at the 
firm’s Los Angeles, San Fran- 
cisco, and Chicago warehouses. 
i Aluminum building products 
such as corrugated sheets, sid- 
Sees ing and other materials are in 
Mtoack at Newark, Baltimore, Chi- 
reer, St. Paul, Milwaukee, St. 
@emis, Los Angeles and San 
warehouses. 
technicians will 
disposal at all 
; timaes to help with problems in- 


- 


CLEVELAND . LOS ANGELES 
PORTLAND, ORE. , 


for users of Aluminum 


United States Steel Supply Company 
has added aluminum to its line of products 


| 

| Warehouses of the United States Steel Supply Company are now 
| arranging to carry in stock a complete line of aluminum mill and 
|} building products manufactured by the Reynolds Metals Company. 
| This is further indication of the far-reaching expansion program 


= 
SYMBOL OF SERVIEE 


re 
oor nearest warehouse or sales office whenever you need steel 
--or 


UNITED STATES STEEL SUPPLY COMPANY 


Warehouses: BALTIMORE 
MILWAUKEE 
SAN FRANCISCO 

Also Sales Offices ot; KANSAS City, mo. . 


Headquorters Offices, 208 S. La Salle St 


BOSTON 

MOLINE, 
SEATTLE 

PHILADELPHIA . 


CHICAGO 
NEWARK PITTSBURGH 
ST. LOUIS TwiIN CITY (ST. PAUL) 


TOLEDO - TulSa . YOUNGSTOWN 
—Chicago 4, iii, 


| 
| 
: 
TEEL 
% 
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| 
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In Higher 


Volumes! 


TO REDUCE GRANULAR MATERIALS 


Faster! 
Cooler! 


At Lower Cost! 


9 Models 3 to 200 hp. 
Direct or Belt Driven 


Jay Bee HAMMERMILLS 


OPERATE AT TOP EFFICIENCY ON ANY 
MATERIAL TO BE GROUND 


Jay Bee Hammermills are centrifugal in 
type with multiple cutting hammers that 
travel at speeds in excess of 20,000 ft. 
per minute. Material fed into the mill 
is suspended over the hammers until it 


has been shattered to size. 


Finished 


particle size range from minus 1/64” to 
142". For additional information, write 


to J. B. 


Sedberry, Inc., Franklin, Ten- 


nessee, for folder CE-449 


THE ONLY MILL WITH 
CONSTANT FEED CONTROL 
The sew, revolutionary “Constant 
Centrot”’ creates 
sion Grinding.” There is no 


sereen, still, 
many materials to powder fineness 
if desired. 


FREE GRINDING TESTS OF YOUR MATERIAL 
Send us @ sample of the material thet you wish 
to grind and advise as to what fineness you wish 
it ground, capacity per hour and power available 
We will return the ground material with recom- 
mendations as to the mill best suited to your 
needs. There is no charge for this service 


J. B. SEDBERRY, INC. 


FRANKLIN, TENNESSEE 


TYLER, TEXAS 


PACKAGING, cont 


should continue strong in first half 
of 1949 but some reductions may be 
expected in the latter part of the vear. 
In 1942 production of kraft paper for 
shipping sacks was 258,000 tons, in 
1947 it had doubled, and in 1948 it 
will approximate 600,000 tons There 
were 10 additional multi-wall sack 
manufacturing plants placed in oper 
ation in the last two vears, increasing 
the total to 58 

Wooden Containers All types 
were in free supply last year and no 
change in this situation is expected 
Prices are weakening in some areas 
Production of tight barrels is amplk 
to supply requirements of which 75 
is estimated to be for liquor 

Cooperage Fabricating 
lined from 180 in 1944 
The declin 
lack barrels is attnb 
uted to high pri competition from 
other types of containers and redu ed 
production of products packed in these 


percent 

light 
plants have de 
to 75 now in operation 


n demand f 


containers 

Textile Bags Supplies of both 
burlap and cotton are ample and d« 
mand is declining 

Glass Containers—Production d 
clined 14 percent in 1948 with little 
likelihood of 1949 exceeding last vears 
demand. Production of closures for 
glass containers is ample to take care 
of demand 


Metal Cans—Deliveries during th« 


first half of 1949 should be mor 
prompt than in recent vears md ba 
ring unforeseen difficulties the 
expected to be able to supply all d 
mands 

Cc ted ond S lid Fiber Roves 

d last vear Sup 


Note: Annual subscriptions to this 
quarterly, “Containers and Packaging” 
mav be procured from Superintendent 
of Documents. U. S. Government 
Printing Office, Washington 25, D.C 


for 60c. per vear Fditor 


Production of Steel Drums and Pails 


Imiex 1944 100 


Year Hea Drur I 1 Dr 
My 0.723 112 9 
1946 >? 715.605 897.449 107 
27. ‘71 136 8,708, 168 
ves 134 1 505 127 
Steel Packages 
Year Kegs and Pails Index Ali Types I x 
1944 60, 298,795 88 450.000 10 
1945 195 4 503.053 107 
1946 5. sa ’ a7 
7 53 74 
is ’ ww 
From “Containors and Pa in? 


Source Bureau of Census brur 
for 1948 and total for 1944 are estimated 
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STAINLESS STEEL SPINNERETTES extrude a liquid synthetic 
which solidifies into fine, water-resistant yarn the instant it meets a stream of 
hot air. As loose rust and scale might plug tiny spinnerette holes, causing yarn 
imperfections, stainless steel's corrosion-resistance and ease of cleaning are 
vital. Stainless steel also protects yarn color and color stability against metallic- 
contamination effects. In its journey to spinnerettes, liquid “dope” travels 
through pipes, mixers, tanks of corrosion-resistant stainless steel. 


Republic ENDURO Stainless Steel—important mem- 
ber of the useful steel group known as “corrosion- 
resistant alloys” —stubbornly and effectively resists 
rust and corrosion. Chemical process equipment made 
of it resists the action of most acids and alkalies . .. 
of hot gases and superheated steam. Result: product- 
contacting ENDURO surfaces stay clean, smooth and 
unpitted. They offer no foothold for the accumulation 
of dirt or other contaminating substances. They dis- 
courage the build-up of corrosion products which 
might foul the equipment, the system or the product. 
With corrosion—and corresion products—fore- 
stalled, production moves steadily, with fewer shut- 
. downs for periodic cleanouts or replacements. 
Equipment life is lengthened substantially. Mainte- 


erc u & PAT OFF 


Cnduvo STAINLESS STEEL 


Check ALL 10 Advantages: AND CORROSION-RESISTANCE © HEAT- 


RESISTANCE © HIGH STRENGTH © NO METALLIC CONTAMINATION @ SANITARY SURFACES 
@ EASY TO CLEAN © EYE APPEAL © EASY TO FABRICATE © LONG LIFE @ LOW END COST, 


CORROSION EXCLUDED WHERE YARN IS EXTRUDED 


mance costs plunge to record low levels. Thus, you 
pay no financial penalty for a// of ENDURO’s many 
advantages—in fact, you save. 


Included among the broad range of ENDURO 
analysis are Stainless and Heat Resisting Steels 
developed to solve a wide variety of corrosion and 
high temperature problems. For more detailed 
information — interesting facts and figures — or for 
metallurgical assistance, just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES 7 CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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Now avatlatble for TESTS... 


The Acme Multi-Stage Continuous Dryer here illustrated was especially i 


constructed for pre-testing the drying of granular or crystalline x COMPLETE DRYING SYSTEMS 
chemicals or of organic materials such as grain, starch or meal. It may E DRUM DRYERS 

also be used for solvent extraction under vacuum, atmospheric or § SPRAY DRYERS 

higher pressures. FLASH DRYERS 

Acme Multi-Stage Continuous Dryers provide maximum operating ROTARY STEAM DRYERS 

economy in a wide variety of applications. Consisting of stationary, ROTARY FLUE GAS DRYERS 

welded, jacketed cylinders, they may be fitted with internal rotary : 

conveying and mixing type paddles, ribbons or screws. The intefal 

ports are readily accessible for cleaning ] 
or withdrawal. 


Arrange to have us conduct a test of your product 
with this flexible experimental dryer. Results 
should be of considerable value in the 

subsequent planning of your own equipment. 
Further information is available on request. 
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Research 


M and - 


ROGER WILLIAMS, JR., Assistant Editor 


And the Shift from a Sellers’ 


To a Buyers’ Market 


S. BORUFF 


The growth of industrial, institu- 
tional and governmental research in 
the United States has been phe- 
nomenal during the past few decades. 
With an annual expenditure approach- 
ing 1.5 billion dollars per year, research 
has become big business. In general, 
this growth has been justifiable. Mod- 
ern industry depends on its research. 
In some industries such as electrical 
goods, special chemicals, special in- 
struments, photography, pharmaceu- 
ticals, etc., research is the life blood. 
Inflationary periods always encourage 
research and investment of “venture 
capital.” But what about research dur- 
ing deflationary periods? 

Rate of business activity, prices and 
profits undergo constant change. In- 
flation has apparently reached a pla 
teau and many think we will be faced 
in the future by a recession or depres 
sion to a lower plateau than we are on 
at the present time, but probably to a 

lateau much higher than that of pre- 
Vorld War II. Regardless of whether 
one takes a pessimistic or optimistic 
view of the future, onc must agree that 
business is no longer operating in a 
seller’s market but is now operating in 
a buyer's market. 

Management is organizing its 
thoughts and actions to mect these 
business changes. For example, the 
McGraw-Hill Business Survey’ shows 
that industry, in spending 55 billion 
dollars in 1949 through 1953, will 
shift from an expansion to a modern 
ization building plan. There is no 
question that the desire of American 
industry is to fulfill its responsibility 
to make its business and, in conse- 
quence, the nation secure, prosperous, 
and progressive 

Even though one of the funda- 
mentals of industry and research under 
the free enterprise system is to fur- 
nish more, better, and cheaper goods 


C. S. Boruff is Technical Director 
of Hiram Walker & Sons, Inc., Peoria, 
Il. 
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for improving the living standards of 
all, it is questionable that demands 
will continue to exceed supplies and 
that sales and industrial growth will 
continue at the increasing rate they 
have enjoyed during the past 20 years 
Industrial management is moving cau 
tiously. ‘Those serving industrial man 
agement through research and develop 
ment must also examine their budgets, 
projects and aims to fit the present 
and future needs. 

The magnificent return to in 
dustry and the American economy 
from its investment in basic and in- 
dustrial research and development 
is a tribute to the quality of re- 
search administration. Kescarch po- 
tentialities are still great but the task 
of its administration becomes morc 
complicated as markets and business 
conditions undergo changes. Research 
must have the courage and fore 
thought to modify its program to mect 
these changing conditions. Research 
directors must realize that under com 
petitive business conditions, manage 
ment expects research to be motivated 
by business considerations even more 
than by scientific interests. 

Those who were research directors 
or research group leaders during the 
depression of 1930-33 have operated 
through a complete business cycle 
Many research administrators, how 
ever, have not had this expericnce 

What are the “sights” that one 
should look through in adjusting a re 
search program to this new set of 
business conditions? In this writer's 
opinion, if the research director under 
stands, first, the purposes and aims of 
his management and, second, knows 
what his management expects of re 
search, then he has the two necessary 
“sights” for guidance of his research 
It is apparent that the above dictates 
that research be represented in man 
agement, or at least be working very 
closely with it. Without this close 
association, the research is, or soon 
will be, impotent. 

Continuing the analogy, the front 
or fixed sight must be the plans of 


company management. The research 
director must know whether the man- 
agement intention is to progress, to 
protect the status quo, or “to milk.” 
The second and adjustable sight is 


made up of those things which maps _ 


agement expects from its investment 
in research. Various authors have 
stated these in many different ways* * * 
They may be summarized as follows: 
(1) Improvement of existing prod- 
ucts. (2) New products. (3) New or 
unproved processes. (4) Reduction in 
cost of production. (5) Diversifica- 
tions, within policy of the company. 
6) Serving other departments of 
company. (7) Aid in management's 
planning; foreseeing, and meeting eco- 
nomic, social and industial trends. 
(S) Build reservoir of applicable in 
formation. (9) Training personnel, re- 
search et al. (10) Maintain competi- 
tive technical position. (11) New and 
better uses of primary, secondary and 
byproducts. (12) Prevent processing 
and product troubles. (13) Better 
ind/or cheaper raw material. (14) 
Keep in touch with market desires and 
trends. (15) Good customer and tech- 
nical public relations. 

It is difficult, if not impossible, to 
issign a percentage rating to each of 
the above. The importance of each 
will vary with the size of the company, 
the nature of the business, and eco- 
nomic and business conditions. The 
first four, however, are the direct 
“money makers.” 


INE RESEARCH PROJECT 


Having a close understanding of the 
two above subjects and a clarification 
of the relative importance of each to 
his company, as worked out with top 
management, the research director’ 1s 
ready to select, evaluate, and organize 
his projects in line with business poli- 
cies and anticipated business condi- 
tions. This does not necessarily mean 
cutting the budget. ‘The Evans survey’ 
showed that 73 percent of the com- 
panies surveyed made basic and ap- 
plied research appropriations without 
reference to current business. Fre- 
quently research is more needed in de- 
pression than in boom times. The 
target, however, may be, and usually 
is, different. In depression or recession 
times, emphasis is usually placed on 
reduction in production costs, im- 


(Continued) 
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Southern utility company's 15,000 KVA 
transtormers under Automatic’ FIRE-FOG 
blanket of protection 


Detect 
Extia 
FIRE-FOG 


1T'S ELECTRICALLY SAFE AND FIRE SAFE 


You don't have to be an economist to recognize the serious financial losses involved in 


re incurred power talures in transtormers and associated electrical equipment. They're 
sses that go tar beyond the destruction visible to the human eye. Industrial out-of-service 
tume for example, often tar exceeds actual property damage, yet seldom is it evidenced in 
re reports They're unnecessary losses too, for modern Galomadlic FIREFOG is now 
available for the protection of many types of electrical equipment. Detection of fire is auto- 
mat FIRE FOC peration instantaneous. From 
strategically located nozzles, a barrage of fine water 
spray 1s directed at the heart of the blaze. Flames are 


the fre area cooled, and seconds 


own 

ater, extinguishment is complete with damage con- 
fined only to the point of fire origin. Power service 
may be readily restored and E FOG 


' 
although composed of water, is clectrically safe and 


carnes the approval of all leading insurance authoricies 


Industry's unremitting demands have past proved 
the sate, dependable and economical protection pro a famous member of the 
vided by FOG. Whar it can do Family 


basic fire protection for 
tor you can best be told by one of our representa 

process equipment and storage in the 
tives who will gladly assist in your fire protection | chemical and petroleum industries 


planning and furnish surveys and estimates without On. the-spot protection for quench 
tanks, dryers, explosive hererds, con- 
ol billed 
electrical equipment and other units 


“AUTOMATIC” SPRINKLER CORP. OF AMERICA t ins 


YOUNGSTOWN |, OHIO 


FIRST IN FIRE PROTECTION 


ost of obligation 


veyor openings, air filters, 


OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA 
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M, ME & M, cont 


proved processes, NOW | ducts and 


umprovements im p oducts 
Vanous satisfactory methods of re 
search evaluation are in operation. Re 
gardless of the details of the method 
some method must be used. ‘This sub 
ject has been well covered in a recent 
publication of the Industrial Research 
Institute’ and by other writers.” **" A 
constant cvaluation of old, as well as 
new and improved products and proc- 
esses, IS a necessary requirement for 
success under our present-day, fast 
moving industrial and changing eco 
nomic conditions. ‘The research direc 
tor must always be in position to 
prove the dollar value of his completed 
and current projects. Research “just 
for the heck of it” is a thing of the 
past 


RESEARCH STAFF ORIENTATION 


Research aimed at changing eco 
nomic conditions need not be de 
moralizing to a research organization 
if the staff is properly guided by the 
rescarch management and brought to 
realize that the new program makes 
them even more of an integral part of 
the organization 

Research will continue to conduct 
its expeditions into the unknown and 
come out with ideas and data regard- 
ing new products, processes, uses, and 
so forth, but it cannot do the com 
plete “idea to profits” job alone. There 
must be close two-way cooperation 
with the other operating departments 
of the company and with manage 
ment. Top management must possess 
in understanding of and faith in re 
search, have continuity of attitude to 
use as well as do research, must moti- 
vate and service it, and plan with the 
rescarch director so that the most can 
be realized from the invested research 
dollar. 

In the main, the above remarks 
have been directed to industrial re- 
search and development, but they also 
apply to institutional and government 
sponsored projects 
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4 reels of VEELOS 
can replace 316 sizes 
of endless v-belts 


sizes, your entire v-belt inventory will be 
large, too costly and too complicated complete with just two reels. Any length 
by too many sizes of endless v-belts? No __ belt is quickly uncoupled from a reel, 
matter what size your inventory, Veelos made endless and installed. 
can cut it—drastically! Ease and speed of installing Veelos 
Let’s assume that you use O, A, B and lowers machine downtime. On drives with 
C widths. With only four reels of Veelos outboard bearings, it is installed with- 
you can make up more than 316 sizes of out moving the motor or dismantling 
endless v-belts. If you use only Aand B_~ the machine. 


AS your v-belt inventory grown too 


FREE VEELOS CATALOG shows how Veelos can bring mony 
distinct v-belt cdvantages to your plant. See page after page 
of illustrations of Veelos aot work in industry after industry. 
Full engineering dato is given. Write for your free copy today. 


MANNHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA. 


ADJUSTABLE TO ANY LENGTH + ADAPTABLE TO ANY DRIVE 


Made in all standard sizes, fits all stondord grooves. Packaged on reels in 
100-foot lengths. Soles engineers in principal cities; over 300 distributors 
throughout the country. Veelos is known as VEELINK outside the United States. 


OS 
THE LINK | 
| 
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How to get the Right Answer to 
3600 Heating or Cooling Coil Problems 


With 8 types and more than 3600 models and sizes to choose from, it’s 
easy to select the right MODINE coil to fit your specific heating or cooling 
requirements. What’s more, with Modine’s advanced design and sturdy 
construction, you can be sure of better performance, greater structural 
strength, easier installation ...mo matter what type, style, or size of coil 
you order. Get complete facts. Write for literature, or call the Modine Rep- 
resentative listed in the “Where-to-Buy-it” section of your phone book. 
Modine Manufacturing Company, 1525 Dekoven Avenue, Racine, Wisconsin. 
Memo to equipment manufacturers: If you build equipment using 


heating or cooling coils, Modine engineers will be happy to work with you in 
developing coils which exactly meet your specific requirements. Write today! 


COILS ° 
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Texas City styrene plant, risen from its ashes, . 


Monsanto Rededicates its Texas City Plant 
And Honors Those Who Died in Explosion 


Monsanto Chemical Co.’s Texas 
City plant had about 1,000 guests on 
\pril 5S. ‘They came to witness the 
ledication of a memorial to the 145 
cmployecs of the plant who died fol 
lowing the explosion of ammonium 
nitrate on a ship in the vicinity. That 
was in April 1947. Joseph R Mares, 
general manager of the company’s 
lexas Division, and other company 
officials, presided at the ceremony 
Iligh point of the services came when 
i granite monument was unveiled at 
the main entrance to the rebuilt sty 
rene plant 

Phe memorial is inscribed with the 
names of the men and women lost m 
the disaster, and with the statement 
that Edgar M. Queeny, chairman of 
the Monsanto board, made a few davs 
ifter the tragedy: “The physical part 
of the men and plant have gone, but 
not the products of their minds. Thes¢ 
will live on.” 

After the services the remainder 
f the morning was spent in a tour 
if the plant, where the company is 
igain producing stvrene, ingredient of 
general-purpose synthetic rubber and 
volystvrene plastics 

In the afternoon the program was 
shifted to Houston, where a sym 
posium on “Gulf Coast Hydrocarbon 
Resources” was held at the new Sham 
rock Hotel. Speakers were Paul 
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. . . has a memorial for those killed in disaster. 


omist, Humble Oil & Refining Co 
Gonzalez said that as a result of the 
sharply increasing demand for natural 
gas for use in chemical plants in the 
Southwest and through pipeline move- 
Weaver, chief geophysicist of Gulf ments out of the region, it is likely 
Oil Corp., and past president of — that the price of gas, at the well, will 
American Association of Petroleum rise to as high as 20 ¢. per M cu. ft 
Geophysicists; W. J. Murray, Jr, in the near future. He remarked that 
chairman, ‘Texas Railroad Commis- the cost of pipeline transmission of 


ion; and Richard Gonzales, econ (Continued ) 
; 


SALT LAKE GETS SOCAL REFINERY 
From Colorado's booming Rangeley Field pipeline comes oil to run this refinery. 
About 22,000 bbl. per day are fed into the unit, which will serve the inter moun- 
tain market. Products range from gasoline to heavy fuel oils. Engineers are using 
dissolved gilsonite in the charging stock on an experimental basis. Standard of 
Calif.’s Salt Lake Refining Co. runs it. 
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FORMALDEHYDE 


for the 
Chicago area... 
... Great Lakes Region 
and the 
Middlewest 


TANK CARS 
and 
DRUMS 
made from our 
own raw 
material! 


SPENCER 
CHEMICAL 
COMPANY 


Executive and Sales Offices 
Dwight Bidg., Kansas City 6, Mo. 


CONTACT 
SPENCER NOW 
FOR 1949 
CONTRACTS 


| News, cont... 


gas is about 1.4 c. per M cu. ft. per 
100 mi. of line; this figure includes 
ill capital and operating items and 
applies to lines having diameters of 
20 in and larger 


Speakers at the dinner oe 
the symposium were William 

Rand, Monsanto president; Karl T. 
Compton, chairman of the board, 
Massachusetts Institute of Technol- 
ogy; and Warren S. Bellows, president, 
Houston Chamber of Commerce. 


Leather outlook was discussed by J. R. Hoover, A. H. Winheim, EF. S. Flinn, and 
S. J. Kennedy. R. M. lawrence (right) served as moderator. 


Market Research Problems 
Aired at St. Louis 


Where does market research belong 
in a chemical company? This was the 
ubject of a fast moving discussion 
by six roundtable-panels made up of 
Chemical Market Research Associa 
tion members and guests at the recent 
St. Louis mecting. Various members 
explained where it fitted into their 
companies and how it worked in 
practice. The general opinion seemed 
to indicate that the closer the market 
rescarch department got to top man- 
agement the better its service to the 
company would become. Actual title 
of the man to whom the market re- 
search director reports appears to vary 
with different firms. Training for mar- 
ket research was also discussed. 

High point of the meeting was 
1 comprehensive discussion of the 
leather tanning industry. A movie of 
the tanning industry was shown by 
the Tanner's Council of America. Fol- 
lowing the showing of the film, a 
luncheon meeting featured a talk by 
Stephen J. Kennedy, Office of the 
Quartermaster General, which de- 
scribed the role of the leather industry 
in national defense. 

Chemical requirements of the tan- 
ning industry were outlined in a paper 
by Kenneth E. Bell, vice president, 
\. C. Lawrence Leather Co., and Ed 
ward S. Flinn, manager of the tannin 
division, Mead Corp. Dr. Flinn de- 


livered the paper and Ade Winheim, 
president of Planetary Chemicals, de- 
scribed present and future tanning 
processes. Last but far from least, 
John R. Hoover, vice president of 
Goodrich Chemical Co., discussed in- 
vasion of plastics into leather markets. 

Due to the illness of Francis J. Cur 
tis, vice pre sident of Monsanto Chemi- 
cal Co., Dr. W. S. Calcott of Du 
Pont’s organic chemicals department 
delivered Dr. Curtis’ talk on oppor- 
tunities in the chemical industry. 

In addition to these papers, a morn- 
ing session of the meeting discussed 
industrial market research. Speakers 
were Harvey W. Huegy, professor of 
marketing at University of Illinois and 
Bay E. Estes, manager of market re- 
search for U. §. Steel Corp. of Dela- 
ware. In the afternoon a talk on plant 
location problems was featured. The 
speaker was Dr. L. E. Stout, dean of 
the engineering school, Washington 
University, St. Louis, Mo. 


Permanente Builds Bigger 
Aluminum Market 


There’s one sure way to sell more 
aluminum: develop new and _ better 
products from it and then tell your 
customers how to make them. That's 
what Kaiser's Permanente Metals 
Corp. thinks. So a topnotch research 
division was born, and the firm has 
built new laboratories near Spokane. 
The setup is probably the most mod- 
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ern and complete in the entire alumi- 
num industry. Dana W. Smith is the 
division's chief metallurgist 
Permanente’s research and develop 
ment division has three functions: (1) 
Develop new and improved metallurgi 
cal products and processes through co 
ordinated research. (2) Give technical 
service and advice to Permanente’s 
reduction and fabricating division. (3) 
Pass along useful findings to the users 
of aluminum and aluminum alloy prod 
ucts. To do all this, Permanente set 
up different laboratory departments in 
its division of metallurgical research. 
he process metallurgy group at Trent- 
wood will handle the physical chem 
istry behind the reduction process. In 
teresting revelations are already on 
the horizon. Development of new 
and improved aluminum alloys and 
fabricating methods will be the chief 
concern of the physical metallurgy de 
partments. The fusion joining labora 
tory will concentrate its efforts on 
welding, brazing and soldering. The 
corrosion group will study the cor- 
rosion resistance of alloys under ac 
celerated and natural environment 
conditions. Fundamental work on the 
mechanisms of corrosion is under wav 
now. The metal finishing laboratories 
are well fitted to study various paint, 
organic, electrochemical, metal-sprayed 
and ceramic finishes. Other research 
subdivisions will specialize on struc 
tural design and testing of alloys, 
metallography and X-ray diffraction. 


Tonnage Oxygen Plant 
On Stream in Texas 


First low-cost oxygen plant of com 
mercially substantial tonnage output, 
to be built for the petrochemical in 
dustries was opened in Winnie, Tex., 
as an integral part of a petrochemical 
plant recently completed by the Mc 
Carthy Chemical Co., the new oxygen 
unit is now producing more than the 
design quantity of 175 tons (4,200,- 
000 cu. ft.) per day of 90-95 percent 
pure oxygen which is delivered at S00 
psig 

A feature of this process is a low 
pressure, self-contained cycle, afar 
reaching improvement over the orig 
inal German process which required 
up to 10 percent high pressure chem 
ically purified air. ‘The new system 
requires no chemicals, using only cool 
ing water and a source of fuel gas. Air 
is merely compressed to psig., 
cooled by expansion and self-refrigera 
tion, and the CO, and other impuri 
ties removed by depositing them on 
special aluminum fin-tube reversing 
exchangers, separating the oxygen from 
the nitrogen in aluminum fractionating 
columns 

Among the Dresser Industries units 

(Continued) 


CuemicaL Enciveertnc—May 1949 
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PUMP 


The complete line of Deming 
Vertical Sump Pumps offers 
you unusual selectivity. Avail- 
able in various sizes, capaci- 
ties range from 10 g.p.m. to 
3200 g.p.m. with heads up to 
120 feet and speeds from 860 
to 1750 RPM. for motor drive. 
There are many applications 
where these pumps (wet or 
dry pit type) are used to 
advantage. 


ES 


Typical applications include: 
water drainage ... pumping heavy 
viscous or high temperature liquids 
«+» pumping quenching oil . . . hot 
water and other liquids in heat- 
treating processes ... handling hot 
drainage, such as boiler blow-off, 
heating returns, etc... . screened 
sewage, etc. 

Important features of Deming Verti- 
cal Sump Pumps, performance 
tables, and other helpful data are 
available in BULLETIN 4606. Write 
for a copy. 


THE DEMING COMPANY 
525 BROADWAY «+ + SALEM, OHIO 
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™) MANPOWER cannot 
move materials as efficiently as 


DRACCO Pneumatic Conveyors 


A 4 


his 


4 


®@ Chemicals, grains and granular materials can 
be moved more efficiently and at less cost with 
DRACCO Pneumatic Conveyors. Manpower can- 
not possibly do the operation as efficiently. 
DRACCO Pneumatic Conveyors are always ready 
for instant use — there are no delays — they re- 
duce handling costs to the MINIMUM. It pays to 
use modern up-to-date methods on all material 
handling since costs are an important factor and 
should be given serious consideration. It will pay 
to consult DRACCO Engineers — they have over 
30 years experience. 


For Further Information Write 


DRACCO CORPORATION 


4071 E. 116th St., Cleveland 5, Ohio w York Office: 130 W. 42nd St. 
DUST CONTROL EQUIPMENT 


gPNeumaric CONVEYORS « METAL FABRICATION 


News, cont 


contributing to work on the plant 
were: Stacey-Dresser Engineering Di 
vision, Clark Bros. Co., Stacey Bros 
Gas Construction Co., and Pacific 
Pumps, Inc 


Carbide Plans Ohio Valley 
Production Center 


Contracts are in the last stages of 
negotiation for the initial units of the 
$50,000,000 industrial development 
planned by the Union Carbide & Cai 
bon Co. between Marietta, Ohio, and 
Parkersburg, W.. Va. Construction of 
the power plant for the three-factor 
development will start within the next 
few months, according to reports 

The three plants will be operated by 
the Electro-Metallurgical, Bakelite 
ind National Carbon Division of the 
Union Carbide & Carbon Co. Electro 
Metallurgical plant will manufactur 
illov steels im large clectrical furnaces 
Bakelite will make plastics, and Na 
tional Carbon will produce a variety 
of carbon products, mainly for indus 
trial u 

One power plant will supply cle 
tricity for all three plants. Union Cat 
bide & Carbon has bought out the 

Continued 


CONVENTION CALENDAR 


American Association of Cereal Chem 
ists, annual meeting, Statler Hotel, 
New York, Mav 16-20. 

Society for Experimental Stress Analv- 
sis, spring meeting, Hotel Statler, 
Detroit, May 19-21. 

Society of The Plastics Industry, an 
nual meeting, Edgewater Beach Ho 
tel, Chicago, May 26-27. 

Chemical Institute of Canada, Halifax, 
N. S.. Mav 30-June 1. 

Manufacturing Chemists Association, 
annual meeting, Skytop, Pa., June 2. 

Chemical Market Research Association, 
annual meeting, Biltmore Hotel, 
New York, June 9. 

Commercial Chemical Development 
Association, summer meeting, Ni- 
agara Falls, N. Y.. June 24. 

American Institute of Chemical Engi 
neers, regional mecting, Mount 
Roval Hotel, Montreal, September 
6S 

American Chemical Society, 116th na 
tional meeting, Atlantic Citv, N. |. 
September 15-23. 

Packaging Institute, annual forum, 
Commodore Hotel, New York, Oc 
tober 24-26 

22nd Exposition of Chemical Indus 
tries, Grand Central Palace. New 
York, November 28-December 3. 

American Institute of Chemical Engi 
neers, annual meeting, William 
Penn Hotel, Pittsburgh, Pa.. Decem 
ber 4.7 
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SORTER & ORYER BUILDING NO 6 


TWO - STAGE 
RECEIVER 


PRESSURE 


fROLL- Out SwitcHEs 


\ 


‘ wOZZLE 
at 


6 GRADER MOD 


serves 243 bins 


at Pfister Hybrid Corn Company 


Conveying a product like hybrid seed corn, which has a 
high-market value, with a minimum of breakage, is 
quite a trick . . . serving 243 bins, is more of a trick. 
But that's what the Airveyor does at Pfister Hybrid Corn 
Company's El Paso, Illinois, plant. 

Really, it's no trick at all; just good, common-sense 
engineering . . . the “*know-how"’ of pneumatic conveying 

. experience and knowledge gathered by Fuller en- 
gineers during many years of materials handling. 

The drawing above shows the Airveyor installation at 
Pfister. The first of these was installed, about eight 
years ago, in building No. 3, for conveying shelled corn, 
by vacuum, from any one of 243 bins in three seed houses, 
No. 2, No. 3, and No. 8, to control points above grading 
equipment in building No. 3. The capacity of this 
system is 550 bushels an hour, and corn is conveyed over 
distances ranging from 50 to 500 feet. Due to increased 
production, a second Airveyor was installed in building 
No. 2, to convey, by vacuum, from building No. 3 and 
No. 8. The original system is still used for loading cull 
corn into trucks, through a pressure receiver, at the 
north end of building No. 3. 


The drawing does not show, in detail, the bins served 
by the Airveyor. However, through the simplicity and 
flexibility of the conveying line layout, and the use of 
two-way, three-way, and roll-out switches, corn is 
conveniently and efficiently handled from 34 dryer bins 
and 14 ear-sorter bins in building No. 8; 20 dryer bins, 
20 storage bins, 51 grading bins, and 4 basement vaults 
in building No. 3; 16 dryer bins and 84 storage bins in 
building No. 2. 

The simplicity and adaptability of the Airveyor, as 
applied in this plant, can very well be appreciated, when 
compared with the many difficulties to be encountered 
through the use of mechanical sy t to plish 
the same results. 


FULLER COMPANY 


CATASAUQUA— PENNSYLVANIA 


Chicago 3 - 120 So. LaSalle St. 
San Francisco 4 - 420 Chancery Bidg. 


FULLER-KINYON, FULLER-FLUXO AND THE AIRVEYOR CONVEYING 


4 j 


SYSTEMS . . . ROTARY FEEDERS AND DISCHARGE GATES .. . ROTARY 
AIR COMPRESSORS AND VACUUM PUMPS .. . AIR-QUENCHING INCLINED- 
GRATE COOLERS... DRY PULVERIZED-MATERIAL COOLER .. . AERATION 
UNITS . . . MATERIAL-LEVEL INDICATORS . . . SLURRY VALVES... 
SAMPLERS. 
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News, cont... 


strip mining interests of Testa Bros. 
in four southeastern Ohio counties 
to act as the backbone of the coal 
supply for the power plant Other 
mining properties have also been ac 
quired for this purpose 


Esso Celebrates Fortieth 
Anniversary 


Esso Standard Oil Co., which be 
gan operations in Louisiana on Apr 
13, 1909, celebrated its 40th anniver 
sary last month with a state-wide pro 
gram. Ceremonies were held at the 
Baton Rouge refinery, where addresses 
were made by Cecil Morgan, vice 
president, H. J. Voorhies, general man 
ager, and other officials. Over 1,300 
independent Fsso dealers in Louisiana 
conducted local programs 


Shell Shifts Agricultural 
Chemicals Sales Set-up 


~. Shell Chemical Corp. has taken over 
i the marketing of agricultural products 
bh formerly sold by Shell Oil Co Ad 
ministrative offices of Shell Chemical’s 
‘Hydryer™ unit, designed and built by J. F. Igric ultural produ ts de partment 
Pritchard & Company of Kansas City, Mo. A it SO West 50th St.. New York. F. 
Floridian product is used as the drying agent W. Hatch will be in charge of the de 
partment 


In the last decade Shell Oil has 
been producing and marketing insecti 


LORIDIN products, known and approved for more than 
thirty-five years, have been adapted, by continuous re- 


search, for the most advanced modern uses. On any problem cides, and in recent years has devel 
of adsorption—dehydration—catalysis—decoloration, you may oped weed killers and plant hormones 
find an answer in I 

Shell Chemical’s developments in agri 


e cultural work have included the use 
of ammonia as a commercial fertilizer 
ind the adaptation of conventional 
farm machinery for applving it to the 
soil. The Shell Agricultural Labora 
torv at Modesto, Calif... will continue 
to develop farm chemicals in connec 
tion with its 142-acre experimental 
farm established three vears ago. 


including 
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FULLERS EARTH | Born in Houston 


FLOREX - FLORIGEL - FLORAID A new engineering organization, the 
Wyatt C. Hedrick Engineering Corp., 
ond These has been formed in Houston. The 


ompany is headed by G. M. MeGran 


BAUXITE-BASED than as president who had been vice 


president and gener il manager of Mc 


ADSORBENTS Carthy Chemical Co. In addition to 
| McGranahan, officers include Wyatt 
C. Hedrick and H. H. Bowen, both 


FLORITE (desiccant) vice presidents. The new company 


will engage in engineering design and 


Your inquiry will be given careful attention and a prompt reply. pene. a primarily in the field of 
petroleum and petroleum-based chem 
icals, and also contemplates entering 
into operating contract The firm's 


offices in Houston are at 5214 San 
Jacinto St 
WARREN, PA. (Continued ) 
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When you 


Anyone can make prints with Ozalid in sec- 
onds! Reproduction can be made any length 
and almost any width, All Ozaprints are 
made in the same manner ~ all are delivered 
dry, positive, and ready to use. 

- Write on your letterhead for a FREE book- 
let that tells the full Ozalid story. Or consult 
your classified directory for local distributor. 


Don’t copy...use OZALID! 


Johnson City, N. Y. Dept. 63 
A Division of General Aniline & Film Corp. 
“From Research to Reality” 
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You need 
OZALID! 


Duplicate in seconds! Simply put your original 
against a sheet of Ozalid material and feed into the 
Ozalid print-making machine. An intermediate step 
is necessary only with absolutely opaque originals. 


Change in seconds! Make alterations or additions 
on your translucent Ozaprint ... transfer title blocks 
or even whole sections...then you can use the 
changed print as a master! 


Combine in seconds! Make prints of your material 
on transparent Ozalid film, overlay them on a sheet 
of Ozalid material (paper, cloth, foil, or film), feed 
into the Ozalid machine for a composite print in 
25 seconds! 


Replace in seconds! Use any translucent Ozalid 
print for a duplicate master. Make shop cr field 
prints on Ozaplastic. Clean with a damp cloth. 


Color Code in seconds! Ozalid materials offer 
black, blue, red, or sepia lines on white or tinted 
backgrounds. Light, standard, and heavyweight 
papers are available for any job. 
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HARPER . 


NON-FERROUS AND 
STAINLESS STEEL 
Everlasting Fastenings 


PHENOL EXTRACTION AT HOUSTON 


USE IN YOUR PRODUCT Shell's phenol extraction section in the combination lube unit at Houston has 


a capacity of 5,800 bbl. per day. Heating is done in the furnaces (foreground). 


over common steel. * The five towers (background) treat and remove the phenol. 


J Resistonce te Rest and News, cont Carthy Chemical Co., whose plant 
Corresion tor manufacturing formaldehyde, 
2 to MecGranahan joined McCarthy in methanol and acetaldehyde is at Win 
t ws January 1946 to take over the manage nie, Tex. Prior to joining McCarthy, 
3 Non. ment of the newly organized Mc (Continued 
4 Non Sparking 
5 Re-Usoble 


7 tay te Cleon thru stuffing box into vacuum 
Strength 


g Song life For handling chemical solutions, Taber Pumps are equipped 
with a drip chamber and cover. When in vacuum service 


70 Lower Ultimate Cost 


on evaporators, the water-filled drip chamber prevents 
77 Resistance to Fatigue 

air from entering thru the packing. This water-sealing of 
JZ berv te Plate or Finish the stuffing box is absolutely dependable. 


JZ Revistonce to Taber Single Suction Centrifugal Pumps are as adaptable 
end as they are efficient. | 


OVER 6000 ITEMS IN STOCK 


Bolts, Nuts, Screws, Washers, Rivets 
end Accessories in Bross, Bronzes, 
Copper, Monel and Staintess Steels 


Write fer Ceteleg giving blve print 
drawings, dimension, threads, heads ond 
sizes of each item 


THE M. HARPER COMPANY 
General Offices and Plant 
Merton Grove. Illinois 
(Suburb of Chicege) 

New York Office and Warehouse 
200 Hudson Street, New York 13 
Branch Offices A Combridge, Cin 
cinnoti, Cleveland os, Denver, Detro:t 
Grond Rapids, los Angeles, Milwaukee. 
Prilodel 6, Pittsburgh, St. Lowi, Son 

Toronto (Canodeo) 


For complete informa- 
tion, please write on 
your letterhead for.., 

TABER SPECIAL ' 
BULLETIN CL-339 


Francis 
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ou LIKE fibrous packing because it is resilient; and you like 
Wissib atin because of the durability of the metal wearing 
surfaces in contact with the rod or shaft. 

To give you both of these desirable qualities, Garlock has devel- 
oped a new line of Metal Foil Packings by wrapping a thin metal 
foil spirally around a fibrous center core. 

A patented, pleated foil construction used in several of these new 
Garlock packings imparts unusual flexibility to the packing and 
permits the forming of rings without undue distortion of the ma- 
terial. Also the many small pockets in the pleats or folds of the foil 
carry lubricant or graphite to the wearing surface of the packing. 

Garlock Metal Foil Packings are recommended for centrifugal 
or reciprocating pumps, compressors, engines, 
expansion joints, etc. Write for descriptive folder. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


COPPER 


Gartock 906—Pleated copper foil 
with asbestos core for steam, air 
or gases (except ammonia) and 
hot oils of low sulphur content, 


at temperatures up to 1000° F. 


ALUMINUM 
Gartock 913—Pleated aluminum 
foil with asbestos core for hot 
oils at temperatures up to 1000° F. 


LEAD 
Gartock 917—Pleated lead foil 
with asbestos core for steam, air, 
oil, water, ammonia or other gases 
at temperatures up to 550° F. 


—_ 


= 
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| PACKING $ 
Cuemicat Excineerinc—May 1949 | 
| 225 
4] 


... with permanent buildings 

that can meet your exact 

requirements 
Luria now offers a complete line of stand- 
ard, heavy steel-frame structures that 
cost little or no more than light-weight, 
temporary buildings. Moreover, they offer 
such a wide range of sizes, optional fea 
tures and collateral materials that they 
are easily adaptable for anything from a 
small! utility building to a complete plant. 
And Luria buildings are available now 
many sizes carried in stock ready for im- 
mediate delivery 


Write today for our 


new 20-page catalog on the complete 
Luria line. 


FEATURES 


Rigid-Frame Construction, 
without space-consuming 
trusses 


*® Clear spans of 40 to 100 
feet 

* Eave heights of 12 to 20 
feet 


* Lengths as desired in 20- 
foot increments 

© Wide choice of standard 
alternates, optional fea- 
tures, and collateral mate- 
rials. 


Standard Buildings 
by LURIA 


LURIA ENGINEERING CORPORATION, Dept. K25 
500 Fifth Avenue, New York 18, N.¥ 


STANDARD STEAM TUBE DRYER 


DRYERS — DRYERS — DRYERS 


STANDARD Rotary dryers are used humus. fertilizer, sewage, sludge, 
throughout the world. STANDARD agricultural products and countless 
dryers are competently g dand chemicals. Stock designs available in 


sturdily built in a wide variety of types 
and sizes for drying various products. 
such as fish meal, garbage. tankage. 


sizes of 2 feet to 10 feet diameters. Let 
our engineers help you with your prob- 


regardless of your location. 


We welcome your inquiries. 


STANDARD STEEL CORPORATION 


Engineers—Manufacturers 


5005 Boyle Avenue 


Los Angeles, Cal. 
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News, cont... 


MicGranahan was assistant manager 
of the Dow Chemical Co. plant at 


Freeport, Tex Ile had been with 
Dow for 17 years 
Hedrick has been engaged since 


1913 at Houston in architectural and 
engineering design for industrial and 
commercial construction 


Leland IL. Doan 


Mark bk. Putnam 


Shifts in Dow's Top 
Executive Staff 


Several shifts in the top executive 
staff of the Dow Chemical Co. were 
nade in April by the board of direc 
tors as a result of the death of Dr 
Willard H. Dow im a plane crash neat 
London, Ontario 

Earl W. Bennett, treasurer of the 
company since 1930, was elected chair 
man of the board, and Leland I. Doan 
was elected president. Mr. Doan had 
been a vice president since 1938 and 
secretary since 1941. Dr. Mark E. Put- 
nam, a vice president since 1942, was 
named general manager. 

Dr. Dow had formerly held all three 
of the positions thus filled but in re- 
cent years had abandoned the titles of 


(Continued) 
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MNEMONIC 


FOR 
DRYNESS! 


“ORIAD” ...it means... 
Oil Refinery Instrument Air Dryer. 


Some processes can’t stand moisture... 
Some instruments won't work when wet... 


Some tools break down from dampness. 


When you get rid of water AND water vapor you 


get rid of these irksome difficulties. 


Kemp “Dynamic” Dryers adsorb water AND water vapor... 
reliably, automatically, positively, and at absurdly low cost! 


You can have little portable Kemp Dryers for small rooms 
or local work... or great twin-tower jobs. They will dry airplane 
cylinders for delivery or dry air for wind-tunnels . . . to dew- 
points as low as —60°F. 
— 


A note on the coupon below o - ~ 
will bring you a skilled a >) % 
Kemp engineer or a The C. M. Kemp Manufacturing Co. XN 
48-page booklet 405 East Oliver Street, Baltimore 2, Maryland X\ 
on Kemp 
Drvers. / Please send a Kemp representative in to see me. (_} 


Please send me your NEW Bulletin No. 25-D on Kemp Dryers. () 


Company 


/ 
t Name 
\ 
\ 


\ Street 


BALTIMORE 


PRECISION CARBURETORS BURNERS FOR INDUSTRIAL HEAT CONTROL. FIRE ~ 
CHECKS AND OTWER SAFETY DEVICES. ATMOSPHERE GENERATORS. INERT ~ - 
| GAS PRODUCERS. ADSORPTIVE DRYER SYSTEMS FOR PROCESS CONTROL. ~ ea oe 
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DEFENSE 
AGAINST 
FIRE. 


@ For water when you need it, you 
can't beat an elevated tank. Backed 
by 95 years’ experience in tank de 
sign and fabricaton, you can rely 
on COLE tanks to more than meet 
insurance requirements and ASME 
standards, and to provide you with 
an extra margin of safety 


Whether you desire a tank of 5,000 
or 2.000.000 gallons—Cole engineers 
will give you the right design tor 
the specifications Write for the lat 
est Cole catalog Tank Talk 


-D-COLE 


MANUFACTURING CO. 
NEWNAN, GA. 


WESTPORT /JO/NT 
W. K. MITCHELL & CO., INC. 
2948 ELLSwORTH STREET 
46, PA 


PIPING FABRICATORS 
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ANAC 


PRE-FABRICATED 


in piping 
You wouldn't want anything like this but, if you did, 
we could furnish 1 or a 1000 and 1—to your specifica- 
tions d all alike. Over a score 
pioneered in developing methods for welding and 
shop pre-fabrication of stainless steel piping. We've 


Our engineering “‘know- 
how ' in power and process piping has been established 


gained much experience since then 
the latest ert-gas-shielde 
for cor ercial users only since 
irge i ior « 
engineering ex] 
if 
npt ervice 
fa 
t eriectior 
Welded nt and other } 
ture pipe engineering and pre-fabrication 


1899 + ouR S5Oth YEAR 


REPRESENTATIVES BOSTON, NEW YORK. 
CLEVELAND, MOBILE AND HAVANA 


CONTRACTORS 


News, cont 


hairman of the board and general 
manager 

In the same action two new v: 
presidents were named: Dr. A. P. Beu 
tel, who is general manager of Dow 
lexas Division, and Russell L.. Curtis 
general manager of the Great Western 


Division Carl A. Gerstacker was 
clected treasurer and Calvin A. Camp 
bell, the firm’s legal wel, was ck 


ted secretary 


New Fertilizer Mixing 
Plant in Oklahoma 


Construction of a fertilizer mixing 
plant at Muskogee, Okla., to be op 
erated by Consumers Cooperative As 


sociation is expected to begin soon 
Contract for the construction, ex 
pected to cost in excess of $30,000 
was let in February to Ditmars Dick 


mann-Pickens Construction Co. of 


Muskogee. 
K. A. Schmitt, who has been named 
is manager, says the plant will prob 


ibly be the most nearly automat: 
its type in the country and will p 
luce 25.000 to 30.0 ton r ves 


Girdler Gets Contract For 
New Ammonia Unit 
Mississ ppr ¢ hemieal Corp. ha 


named Girdler Corp. as engineer and 
general contractor to build 
sippi’s 120-ton-per-day anhydrous am 
monia plant at an estimated cost of 
approximatch $10) millon \ few 
months ago Girdler had been chosen 
to handle the preliminary survey for 
the project. A site near Yazoo City 


Nis has been selected The sek 
tron of that locality was made on the 
basis of availabihtv of natural gas, a 
fa ibl | valorem tax structure and 

itt t ] il ma t 

\bout tons of the total daily am 

te nt nitrate tert 
th this fleuw s subject te 

uinge. “ecgotiations were near com 
thon wt month eby natural 
is ed from Southern 
Nat ( ( f Birmingham, Ala 


Tulsa May Be Site of 
New Fibergles Plant 

Sclection of Tulsa, Okla. as the 
tc for a plant to manntacture u ul 


iting products from glass v 

by © ( ung biberglas Corp 
Harold ! president, sar 
th npanv's interest m Tulsa lav in 
the availability of natural sthea 
mad and other nas itermals and the 


Contmnued 
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Checks 160 Points 


For Testing 


Remarkably fast, this new Speedomax is industry's new 
version of the well-known L&N wartime Flight Test Re- 
corder. It offers a definite advance in temperature checking 
and recording for the chemical processing industries. With 
Speedomax, an Operator can “tour” the temperatures of 160 
points in a little less than eleven minutes. He can watch 
the readings as they are automatically indicated: or Speedo 
max will record them for later examination and for the 
shift log 

In either case, readings are supplied in such rapid rota 
tron that it is generally possible to determine the exact point 
at which any high or low temperature first develops, even 
though the condition may later spread to other points 
Such speed of course helps both to detect and to isolate 
trouble 

The installation procedure iy entirely standard. The user's 
staff simply installs thermocouples at those points from 


which they wish to get temperature readings Couples are 


| 
eee 


then connected to the Spedomax equipment in banks of 20 
each, with as many as 8 banks Appropriate alarms may be 
included 


Records When Desired 


The Speedomax automatically measures at a rate of one 
every 4 seconds. Signal lights wink on for each couple, and 
as long as temperature remains correct the instrumenc 
merely indicates . . . does not record. It can be made to 
record at any time, however, merely by throwing a switch. 
Or if any temperature reaches its predetermined limit, an 
alarm sounds and the Speedomax automatically records until 
switched off. Also, any bank or banks of couples can be 
switched out at any time, thus concentrating on areas of 
special interest. 

For further information about this verastile temperature- 
checking equipment, write Leeds & Northrup Co., 4916 


Stenton Avenue, Phila. 44, Penna 


Substantially the same equipment can be used for Machine, Turbine and Generator-Bearing Temperatures. 


Jl. Ad ND46-33A(1) 
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-pack away with 
PALMETTO’S 
SUPER-CUTNO 


Built to take the punishment of sulphuric, nitric, 
mixed, heavy and other acids -— and service on all 
acid-handling pumps and valves. Select long fibre 
pure blue asbestos . . . each strand impregnated 
with special acid-resisting self lubricant. Will not 
score, overheat, or nitrate. Plaited, twisted, rinc. 

Let Palmetto Blue Asbestos also take the bite 
out of acid problems as pressure-bonded Sheet, as 
Dry Blue Rope. 

* Write for full particulars on the entire Pal- 
metto line of packings for all industry. 


GREENE, TWEED & CO. 
NORTH WALES, PENNSYLVANIA 


FAVORITE 
WRENCHES 


distributor on all pock- 
our special tools. 


TusKko” 
WALRUS POLISHING 
LEATHER 


-AS YOU WANT IT... 
WHERE YOU WANT IT 


| tH KANE 
BOILER 
PACKAGE 


Each KANE BOILER PACKAGE is carefully considered by 
us as an “individual” job,—from the customer's require- 
ments to the finished unit. And eoch BOILER PACKAGE 
is @ compact, self-contained steam source that includes 
the correctly sized KANE Automatic Gas-Fired Boiler com 
plete with gos burner and controls to maintain required 
steam pressure; and an M-K-O Automatic Boiler Feed sys- 
tem designed to return condensate ond supply moke-up 


water as required for highest operating efficiency 


Engineered Steam at its best with four decades of experi- 
The KANE Boiler is built ence at your disposal—so, send your steam problem to us 
to ASME. specifications, in 
sizes to 30 HP. 


ENGINEERED STEAM AT ITS BEST 


MMEARS:KANE-QOFE LD TH 


1903-1915 EAST HAGERT STREET, PHILADEL 
FOUR DECADES OF AUTOMATIC GAS-FIRED BOILER MANUFACTURING EXPERIENCE 


for study and recommendation 
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News, cont. . . 


fact that “Tulsa and the Southwest 
offers a great marketing outlet for the 
products we manufacture.” Boeschen- 
stein has visited several localities in 
the Southwest during the last few 
weeks, including Dallas, Houston and 
Waco, Tex. 

Oklahoma has very large reserves of 
natural gas, glass sand and limestone 
\t present the state has 14 glass manu 
facturing plants, although between 
1914 and 1928S the number reached a 
peak of 20. Chicf handicap of the 
Oklahoma glass industry has been the 
lack of nearby large markets. In an 
address delivered last October before 
the Oklahoma Industrial and Mineral 
Industries Conference, Jay Randolph, 
Liberty Glass Co., Sapulpa, said, 
“With all her advantages, why has 
the Oklahoma glass industry grown so 
slowly? We can sce only one answer 
to her ups and downs and her slow 
advancement—the distance to big mar 
kets Our shipping facilities are 
adequate, but freight rates are now a 
decided handicap and in the future 
promise to be even worse “a 


Fluidization Nomenclature 
And Symbols 


Recognizing the need for a com- 
monly acceptable list of terms identi- 
fying the major conditions encoun- 
tered in the field of fluidization a 
group representing the AIChE, the 
ACS, industry, the technical press and 
education have met and prepared a list 
of terms and symbols that might be 
acceptable for use in the field 


DEFINITIONS 

1. A “fixed bed” is a body of mo- 
tionless solid particles supported by 
direct contact with each other and the 
retaining walls. 

2. A “moving bed” is a similar body 
in which the particles remain in direct 
contact and are substantially fixed in 
position with respect to each other, 
but move with respect to the retain- 
ing walls. 

3. A “fluidized mass” of solid par- 
ticles is one which exhibits the mo- 
bility and hydrostatic pressure charac- 
teristic of a fluid 

4. A “fluidized bed” is a mass of 
solid particles which exhibits the liq- 
uid-like characteristics of mobility, 
hvdrostatic pressure, and an observable 
upper free surface or boundary zone 
across which a le change in con 
centration of particles occurs 

4a. “Particulate fluidization” of a 
bed refers to a condition in which the 
particles are individually uniformly 
dispersed. (Particulate fluidization is 


(Continued ) 
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THE DE LAVAL 


SUBMERGED SUCTION 


PRIMING SYSTEM 


Ask for Literature 


DE LAVAL 


As soon as the pump is started the De Laval submerged 
suction priming system automatically floods the pump 
to the eye of the impeller. 

With the De Laval Priming System the pump cannot 
be started unprimed. Were the air inleakage too great 
for the priming system to handle, the pump would 
automatically be shut down and could not be started 
again until the fault had been corrected. 

The pumping unit can be started or stopped at any 
time, from a remote control point, if desired. 

Atlanta * Philadelphia + Los Angeles + Chicago * Pittsburgh * San Francisco 
St. Paul * Cleveland + Tulsa + Boston * Charlotte * Detroit + Seattle - Toronto 


New York + Kansas City * Vancouver + Rochester * New Orleans * Edmonton 
Denver * Salt Lake City * Winnipeg - Helena * Houston * Washington D. C 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


De Laval pump 
fitted with submerged 
suction priming system. 


GP-s 
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ave Money 


@ Save Money, 
Floors, Equipment 
and Time by using 


DARNELL 


CASTERS 
& 
WHEELS 


DARNELL CORP. LTD 

_ LONG BEACH 4 CALIFORNIA 
60 WALKER ST_NEW YORK 13. NY 
36 N CLINTON CHICAGO 6 It 


BOLIVIAN ORE WILL BECOME TIN HERE 


This country’s first 
Sewaren, N. J. 


ot Bolivian orcs 


cont 


numonly obser 


by 


contrast, coexistence of dense and d 
within 


termg 


i] 


current of liquid 


(bubbles 


Suspensions 


as used in the or ‘ 
industry refers to a relatively high 
density suspension of this tvpe 


privately owned 
Vulcan Detinning Co. is building the smelter for treatment 
Ihe unit will make five tons of rehned tin daily. 


ved m beds flux 


tin smelting plant is being built at 


bed termed iweregutive 


eu 


fandization 


4b. A quiescent fluidized bed 

lhe t i dense Auadized bed which exhibit 
c-dress tt no mixing of the solid pal 
In + A “dispersed suspension” is a 

f particles or aggregates 


Continued 


VIKIN 


Me Langost % 


Vinune 


AN HONORED NAME 
IN PUMPING 


Viking 


If you are looking for pumps that will give dependable, 
trouble-free service, learn about Vikings! Simple gear 
within a-gear des.gn, with two moving parts, and y= 
prec son construction fit Vikings for the toughest kind 
of pumping jobs you can have. You'll find a Viking 
pump in the style and size you need, —— —— 
neered to do your job .. . to handle any clean liquids, 
regardless of viscosity. 


For Complete information About Viking Pumps, 
Write for o Free Copy of BULLETIN 495C 


Pump Company 


Cedar Falls, lowa 
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Darling features prevent trouble and expense 


| 
UNIFORM 
WEAR DISTRIBUTION 


LARGE percentage of valve leaks, lost time, expense, can 

be blamed on uneven wear— the uneven wear caused by 
repeatedly exposing the same disc and seat areas to concen- 
trated pressure, fluid flow, and resultant galling from operation. 


For years such leaks were considered the result of normal, 
expected wear. But the unique design of Darling Double Disc 


ent is Der! Parallel Seat Gate Valves has proved that uneven wear can 

otis 04 now we ore as be prevented. The two valve discs shown in the cutaway view, 
show" voli _ tote and again in the removed inside assembly, are separately and 
a vel ae ron independently hung and free to revolve through their 360°. 
ing eit’ port — 109 ye bod Valve operation aids the action during the lowering and rais- 
@ Positiv® al ing of the disc assembly. The discs never seat twice in the 
oA soot friction same position and obviously wear is bound to be uniform. 
distor 4 disc This results in tight closure even when the disc faces are worn. 


Hundreds of Darling gate valve users have learned by expe- 
rience that uniform wear distribution results in longer service 
life and correspondingly lower maintenance cost. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 3, Pa. 


Outline your service re- 
quirements and get com- 

lete information on Dar- 
Fine Valves of the proper 
type. Or, send for the com- 
plete 300-page Darling 
Catalog No. 17M. It de- 
scribes Darling Valves of 
all types for every normal 
or unusual service, and for 
pressures up to 1500 pounds. : 
It's full of helpful informa- 


tion... Yours for the asking. 
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EXPERIENCE 


When you specify Aerofin finned 
heat-transfer surface, you specify 
high efficiency, long life and easy 
maintenance. As pioneer in the 
field, Aerofin has developed un- 
equaled know-how and produc- 
tion facilities to apply to your 


Aerofin manufactures finned 


News, cont .. . 

suspended in a current of liquid or gas 
rising past the particles which differs 
from a fluidized bed in that an upper 
level or interface is not formed under 
conditions of continuous solids en- 
trainment and uniform superficial 
velocity 


6. “Channelling” is the establish 
ment of flow paths in a bed of solid 
particles through which a dispropor- 
tionate quantity of the introduced 
fluid passes 

“Slugging” is a condition in 
which pockets or bubbles of the sup 
porting fluid grow to the diameter of 
the containing vessel, and the mass of 
particles trapped between adjacent 
pockets moves upward in a piston-like 
fashion 


TETTER SYMBOLS 


Most of the previously established 
standardst for the fundamental phys- 
ical magnitudes seem suitable without 
change. In a few instances, deviation 
seems advisable or a new symbol seems 
required through lack of precedent. 
The following list contains established 
svmbols of special pertinence to the 
field of fluidization as well as the new 
ones recommended. New symbols or 
clements are indicated by an asterisk 
in parentheses 


particular heat-transfer applica- 
tion. Attention to the many de- 
tails that make up the completed 
unit typifies the Aerofin way. 
Continual research accounts 
for the accuracy of Aerofin’s 
published ratings. You can use 


them with full confidence. 


heat-transfer surface exclu- 
sively. The experience gained 
by such specialization per- 
mits the selection of just the 
right surface and materials 
for each particular job — for 
each application. 


Aerofin controls every phase 
in the production of its finned 
heat-transfer coils and units. 
This control is maintained by 
rigid specifications and in- 
spection, and all assembly is 
done in the Aerofin plant. 


..-Aerofin units do the job 
Better, Faster, Cheaper 


NEW YORK CHICAGO CLEVELAND © DETROIT 
PHILADELPHIA © DALLAS © SAN FRANCISCO « hes eat 
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Typical Unita, 
Magnitude [Svmbol English System 
Ares A aq. ft. 
Densit Ih. /eu.ft 
Diameter D ft. 
Diameter. particle fe 

(Method of measure 

ment muat aperi- 

fied) 

Distance above datum 7 ft. 

plane 
Drag coefficient c Dimensionless 
Efficiency, fluidization Dimensionless 
Energy dissipation, rate P (ft.) (bh force) / 

oe 
Fxpansion ratio Nv(*) Dimensionless 
Flow rate, mass th. /see 
Friction factor f Dimensionless 
Frictional resistance ft.) (bh. force) / 
th. 
Gravity (Newton's Law (th.) 
conversion’ actor) Tb. force 

32 17) 

Gravity, acceleration (ft. /see ) 
Length of height I ft. 

ire drop Sp 
Radius, hydraulic Re ft 
Reynolds number Ne Dimensionless 
Shape factor Dimensionless 
Surface, per unit mass « aq. ft/lb 

(of solids*) 

Surface per unit volume “a ft. /ouft. 

Velocity uf®*) ‘see. 

Velocity, mass, super- G ih seo.) (sq ft.) 
ficial 

Velocity, superficial ft./eve. 

Velocity, terminal ud(*) ft. /see 

method of measure 

ment must be speci- 

fled 
Viseosity ib. ‘see. ft. 

Void, fraction Dimensionless 
Volume V cu.ft 

+ American Standards, 210.12-1946 (1946) 
Chem. Eng., 54, 112 (1947) 

While these symbols are funda 
mental to many physical operations, 
frequently it may be necessary to ap 
ply them to the characteristic states 
of fluidization systems. The following 

(Continued) 
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POLYMERIZING 


« «+ ELECTROPLATING, 
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«+ DISINFECTANT 


FoR 
BREWERY OR ELECTROLYTIC 
VESSELS PURIFICATION 
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HARDENING 
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CONDITIONING 


«+ LAUNDRY 
sours 

AND 
MOTHPROOFING 


Davison Silicofluorides are widely used in light metal metallurgy 
for casting, smelting and fluxing. Davison Casting Compound 
23A, for instance, is used and recommended as an inhibitor for 
sand casting of magnesium. 

Davison Hydrofluosilicic Acid provides an efficient cleaning 
agent before spot welding of aluminum parts or fabrications. 
And, in practically every application, Davison Silicofluorides can 
help you cut processing costs because they are generally less 
expensive than comparable fluoride salts. 

Product data sheets giving the properties and many known uses 
of Davison Silicofluorides are available . . . mention your pro- 
posed application when you write. 


47) 
THE DAVISON CHEMICAL CORPORATION PRIMARY PRODUCERS 


uw 
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filter aids, 


Ad No. 2 of a series on special designs. 


Watch for No. 3 


News, cont 


| subscripts are suggested as 
| for the primary 


symbols 


a —hy pothetieal bed with sero interstitial 


vords 
settled bed 
specified 
fhurdiged bed 
bed 
expanding bed (between » 


conditions of settling must be 


and 
dispersed suspension 

soled 
sid consti 


~ wut 
suppe 


tame fluad 
medividual particle 
Such subscripts are obviously 
plicable, for example, to symbols 
lo illustrate, L 
L. 


no 


height 
general height of hypo 
thet bed at interstitial voids, 
l height of settled bed under Spe 
cified settling conditions, Ly 
of fluidized bed, p, bulk density ot 
the mdividual particle, 
} Clusions, ps truc 
nstituent, ay surface per unit vol 
ume of bed, a, surface per unit \ 
particies, ctc 
While these we recom 
mended after careful consideration o 
il viewpoints expressed during ther 


G, a, and p 
of bed 


il 
height 


including 


+ 


density 0 solid 


t 
terms 


| development, the immature state of 
| knowledge im the field of fluidization 
| mav make subsequent alteration ] 
visable If the majority of these term 
ifford a satisfactory base from which 
1 permanent notation can evolve a 
| knowledge of the field grows, the ob 
icctives of this effort will have been 
| I nd 


READERS’ VIEWS 
iVD COMMENTS 


King Is Badgered 
lo the Editor 

Sur I believe you have overlooked 
something in your March issue 

On p. 108, the middle flow diagram 
shows a process in which various ma 
terials added absolutely 


are 
nothing is 


taken out. One can reach 


two conclusions: 

(1) The apparatus is made of some 
new type of rubber which can expand 
ndefinitely, or, 

\ method has been found for 
destruction of matter 


In cither 


the 


case, the process is worth 


more publicity than you have given 
to it. 

W. L. Badger 
Consulting Chemical Fngincer 
Ann Arbor, Mich 


King out of Check 


WICHOLS ENGINEERING & RESEARCH CORP. 


70 PINE STREET . NEW YORK 5, N.Y. 
1477 Sherbrooke St. W., Montreol 25 


+6 


To the Editor 
Sir:—We accept Mr. Badgers obs 
vations on the flowshect. There should 
have been an arrow showing that the 
treated liquid did leave the process 
Continued 
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CORNING 
MULTIFORM GLASS 


Can Be 


To Your Processing 
Requirements! 


GIVES YOU ALL THE ADVANTAGES 
oF PYREX brand GLASS 


Here is a new material of construction for plant processing 
equipment which may be the answer to lower costs in many 
phases of your plant processing cycle. Possessing all the 
advantages inherent in PY REX brand glass No. 7740, it can 
be molded into many shapes not possible by pressing, blow- 
ing. and drawing glassware. Note the examples illustrated. 

Corning MULTIFORM Glass is equally as stable as 
PY REX. It withstands thermal and physical shock to the 
same degree. It is highly resistant to all acids and mild alka- 
lies. It is non-porous. It can be obtained as an opaque white, 
glazed or unglazed material. 

You can use Corning MULTIFOR M Glass in any of the 
processes for which either PYREX brand laboratory ware 
or glass pipe is used. It safeguards product purity, extends 
service life, remains easy to clean, and is relatively inexpen- 
sive. [It is frequently used as bubble caps in columns, as 
crucibles, in vacuum pumps. steam ejectors, ete. For further 


information write Corning. 


4 : 
| 
i 
AN 
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| 
‘SSS PLANT EQUIPMENT SALES DEPARTMENT 
(ren (neat) CORNING GLASS WORKS, CORNING, N.Y. 


HOW YOU SAVE, 


Getting Drier Compressed Air 


@ Direct saving in the cost of cooling water saves the price of the Niagara 
Aero After Cooler (for compressed air or gas) in less than two years. 

Extra, for no cost, the drier air gives you a better operation and lower 
costs in the use of al] air-operated tools and machines, paint spraying, sand 
blasting or moisture-free air cleaning. Water saving also means less expense 
for piping, pumping, water treatment and water disposal, or you get the 
use of water elsewhere in your plant where it may be badly needed. 

Niagara Aero After Cooler assures al! these benefits because it cools 
compressed air or gas below the temperature of the surrounding atmos- 
phere; there can be no further condensation in your air lines. It condenses 
the moisture by passing the air thru a coil on the surface of which water 
is evaporated, transferring the heat to the atmosphere. It is installed out- 
doors, protected from freezing in winter by the Niagara Balanced Wet 
Bulb Control. 


Write for complete information; ask for Bulletin No. 98 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept.CM 405 Lexington Ave., New York 17, N. Y. 


District Engineers m Principal Cities 


| NIAGARA AERO AFTER CoeeeR 


PATENTEC 


INDUSTRIAL COOLING HEATING» 


NI 


AIR ENGINEERING EQUIPMENT 
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Reapers’ Views, cont. . . 


This liquor, of course, goes to the 
cfluent treatment plant aud is ab- 
sorbed there. 

There is a far more serious error in 
the article, but which Mr. Badger was 
kind enough not to mention. In the 
flowsheet having to do with the manu- 
facture of sodium nitrite, there are 
two misprints where the word “nitrite” 
is spelled “nitrate,” the description 
made in the paragraph on this subject 
makes it perfectly clear. We regret the 
misspelling. It is a very common error, 
but we wish it had been caught. 

We can assure Mr. Badger that we 
have no type of rubber which can ex- 
pand indefinitely nor a method for the 
destruction of matter, but that we are 
complimented by the fact that our 
irticle was read by so distinguished a 
member of our profession. 

V. L. King 
Calco Chemical Division 
American Cyanamid Co 
Bound Brook, N. J. 


Spiral Principles 
To the Editor 


Sit In December 1948 Chemical 
Engincermg (p. 104), an article by 
I. R. Olive on International's Noralyn 
plant has a statement to the effect 
that the principle of operation ot 
Humphreys spirals is “somewhat ob- 
scure.” Evidently the reference cited 
does not clear up the obscurity. 

\ctually the spirals (in my opinion 
represent the nearest approach to the 
theoretical aspects of fluid film con 
rators of any of the commercial 
ices known to me. While it is true 
that we cannot tic down the variables 
in a quantitative manner for the spi 


rals, neither can we do so for tables or 
ther like devices. Nevertheless, the 
principle if operation appear to b« 


quite evident, in fact. in remarkable 
immony with expectation 


G. W. Gleeson 


CORRECTION 


Convention Paper Abstracts 


[he item on detergents which ap- 
pears on p. 246 of the April 1949 issue 
Chemical Engineering was incor 
ectly attributed. This paper, which 
foresaw the annual consumption of a 
billion pounds of synthetic detergents 
dilute basis) within a few years, was 
presented by Dr. Arthur B. Hers 
berger, manager, and Dr. C. P. Neidig 
of the chemical products division, At- 
lantic Refining Co., Philadelphia, Pa. 

—End 
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REDUCE PROCESS DOWN-TIME 


(Carpenter STAINLESS TUBING ... 


When You Use 


Longer equipment life with less time spent for tube replacement is one 
result you get by using Carpenter Stainless Tubing. For full corrosion 
resistance, plus the long service life that consistently uniform tube walls 
give you, specify Carpenter Stainless Tubing on every order. 

And you save money in fabrication, too. Bending, expanding, joining, 
welding, etc., can be done rapidly to make trouble-free installations. 

To prove that your process down-time can be reduced, drop us a line. 
We will be glad to work with your engineers. 


Acid heater with removable 
bundle of 128 Carpenter Stain- 
less Tubes, 1%’ O.D., Type 
316. Easy fabrication combined 
with long service life on proc- 
ess lines is the reason why the 
manufacturer always specifies 
Carpenter Stainless Tubing. 


withthe Stainless Tubing That Passes These 


FLATTENING TEST protects you against 
the possibility of O.D. dohects. Spec- 
imen is flattened between parallel 
plates until distance between plates 
is 3 times the tube's wall thickness. 
Any sign of cracking or flaws is cause 


TRANSVERSE BEND is used to double- 
check the L.D. structure of Carpenter 
Stainless Tubing. Sample is slit longi- 
tudinally and then bent as in the 
flattening test, but in the opposite 
direction. 


for rejection. 


These tests, made at several stages of manufacture, prove quality of the entire 
tube section and are made on every lot of full finished Carpenter Stainless Tubing 
before it is released for shipment. 


STAINLESS TUBING DATA to help you 
improve your product's performance 
is a part of Carpenter service. A note 
on your company letterhead will 
bring you a copy of the Carpenter 
Stainless Tubing Slide Chart contain- 
ing data on physical properties, sizes 
available, etc. 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division + 105 Springfield Road, Union, N. J. 
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| ALL-WELDED | | ANY SIZE ' | ANY SHA 


PE | | ANY THICKNESS | 


A STACEY BROTHERS SPECIALTY 


Buyers of Stacey Brothers all-welded aluminum 
vessels usually have two requirements in common: 
The first is a conviction, “But our requirements are 
different The an exacting set of 
specifications, to combine efficiency and economy. 

We've become specialists in meeting both needs. 
Take the two jobs illustrated, for example. The 
high-pressure tower at the left is 60 in diameter. 
289" long, with plates up to 1'4” thick. The shell 
at the right is 12°23" long, 84" in diameter. Neither 


second is 


represents the limits of our facilities; your own needs 
define them for us whether in size, special shape 
or application. 

We regularly fabricate from Alloy 35 aluminum 
as light as 16 gauge and up to 3” thick. Special 
butt-welding equipment, developed by our engineers 


@ 
interesting new bulletin, explain. 
ina our facthters and dhustrating 
in the field of 
Ack for 


fe sour copy of thie 


our 
aluminum fabrication 


Baulleten 


in conjunction with the Batelle Memorial Institute, 
enables us to do the job. In addition to these exclu- 
sive argon-shielded tungsten arc-welding facilities, 
we offer aluminum brazing. tube rolling and x-ray- 
ing capacity—all designed to give you the most for 
your money, not only in fabrication or first cost, 
but in efficient, trouble-free operation of the 
finished vessel. 

May we show you cost figures on how all-welded 
aluminum vessels by Stacey Brothers will improve 
the durability of your process equipment —and 
reduce your operating expense? 


STACEY BROTHERS GAS CONSTRUCTION CO, 
One of the Dresser Industries 
355 VINE STREET CINCINNATI to, 


Cuclhers 


METAL FABRICATORS 
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Reds get new oil boss . . . Synthetic rubber worries 
the Dutch . . . Italy builds new pipeline . . . Drug unit for 


India . . . Britain speeds decontrols 


Red Shake-Up Hits 


Fuel Industry 


Moscow——-The Soviet Government, 
decree, has ordered all ministries 
concerned with the production and 
wocessing of oil, and the manufacture 


) 
of artificial fuel and gas, merged under 
me central department. Five scparate 
nimistrics are affected. The new de- 
wartment, to be known as the ministry 
if the oil industry, will be under the 
Nikolai Konstantinovich 


lirection of 


Barbakov 


Duteh Want Synthetic 
Rubber Output Cut 


Amsterdam—The Dutch delegation 
to the conference of the International 
Rubber Study Group, which began in 
London on March 28, is advocating 
the alleviation of the American regu 
lations concerning obligatory use of 
swnthetic rubber. They hold that the 
yresent rubber price in Indonesia (19¢ 
cr lb.) is much too low compared 
with other commodities: since 1938 
rubber has risen only 40 percent, other 
commodities 150 percent in the aggre 
gate. The United States, thev allege, 
is “synthetically” depressing the rub 
ber price and is prohibiting supply and 
demand from having their free course. 
Without obligatory rules, they hold, 
il] American tire manufacturers would 
use only natural rubber. <A_ higher 
rubber price would mean little to the 
tire manufacturer, since it makes up 
mly a fraction of the costs. American 
svnthetic output should therefore be 
cut from 400,000 to 150,000 tons. 


Italy Builds New Pipeline 
To Move Oil to Sea 


Vado Ligure— ‘The new Italian con 
cern formed by the Fiat Co. of Turin 
ind Caltex Oil Products Co. of New 
York has just begun construction of 
the pipeline connecting the port of 
Vado Ligure (Savona) to Trecate 
Novara), and of the new oil refinery 
it Trecate. A coasting station includ- 
Mav 1949 
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ing 51 tanks with a total capacity of 
50,000 tons is being crected at Vado 
Ligure. ‘The Trecate refinery is to have 
a total crude charging capacity of 2 
million tons vearly. Both works, fi 
nanced with ERP funds, are to be sct 
into operation within 1950 

The Vado Ligure-Trecate pipeline 
is to be built underground with stecl 
pipes of 500 mm. diameter, with a ca 
pacity of 1,200 liters per hour and a 
pumping station at 126 meters above 
sca level, the highest point reached by 
the linc 

The Trecate refinery is being erected 
ilong the coast of the river ‘Ticino, by 
which it will be possible to ship oil 
id petroleum products to Locarno, 
Switzerland, by inland waterways. The 
new refinery will produce high octane 
gas, kerosene, gas oil and lubricating 
oil. Distribution of the refined prod 
ucts in Italy is to be handled by a new 
Ttalo-American company. 


Argentine Tannin Unit 
Is Shut Down 


Buenos Aires—The largest que 
bracho processing (tannin) company 
in the world, El] Forestal, has shut 
down operations due to the lack of 
market for its product. Some 6,000 
workers are affected. 

It is now believed that stocks of aue 
bracho extract, used for tanning 


leather, now amount to over $20 mil- 
lion worth in Argentine warchouscs. 
Exports have been verv light over the 
past two years due to the high prices 
charged by the Argentine state trading 
monopoly, TAPT, and by the fact that 


VOM - SHroad 


SPECIAL CORRESPONDENCE 


new chemical tanning agents have 
been put on the market recently. 
However, the recent removal of th« 
head of IAPI and one-time economic 
czar of Argentina, Sr. Miguel Miranda, 
may shortly bring Argentine que 
bracho back into a competitive selling 
position with considerably lower prices 
In case markets are recaptured, it 1s 
presumed El Forestal would resume 
operations. Argentina and Paraguay 
are peculiarly favored with the que 
bracho tree from which the extract 1s 
made. Paraguay sells its quebracho 
wood to Argentina for processing 


India to Erect Drug 
Plant in Near Future 


Bombay—Design and construction 
of the long-discussed penicillin and 
anti-malarial factory in Bombay finally 
has been entrusted to the Swedish 
firm of Karnbolaget by the Indian 
government. The plant is expected 
to take three years to construct and 
to cost roughly $6 million when fin- 
ished. 

The agreement is reported to call 
for the following annual capacities: 


Penicillin: 1,200 million oxford 
units 

Anti-malarials: 100,000 Ib. 

Sulphameraline: 60,000 Ib. 

Sulphathiazole: 20,000 Ib. 

Sulphanilamide: 20,000 Ib. 


When completed the plant is to 
be run by Indian nationals, trained 
during the construction period. 


Old Mine Is New Oil 
Depot in Sweden 


Stockholm—A unique oil depot 
was recently taken into service by the 
Swedish Board of Roads and Water- 
ways. Not far from Stockholm, two 
old feldspar mines have been con 
verted into underground oil tanks with 
in aggregate capacity of 160,000 cubic 
meters, or about 14 normal tanker car- 
goes of oil. The oil which is pumped 
direct from the tank ships into the 
mine rests on some fect of salt water 
and can be “skimmed off” down to 
half an inch from the salt water level. 
To maintain a suitable degree of vis- 
cosity of the oil, a 450-meter copper 
heating coil has been installed in the 

(Continued 
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(Monohvy- 


has numerous 


“Virginia” Zine Sulfate 
drate) 
industrial 
It is valued in the fine chem 


and wrieultural applic a 
trons 
icals and pharmaceuticals fields, as 
an excelle for stearate 


nt hase 


and other zine-bearing formulas. It 
is used in electroplating, in the paint 
trades processing of ravon, 
and in the manufacture of glue and 
other Its fine 


im the 


udhesives uniform 


texture and ready solubility make it 
ideal for fertilizer, insecticide, fungi 
cide mixtures, agricultural sprays 
and dusts. Immediate shipment in 
pound bags and pound 
barrel. 

For descriptive literature on 
Virginia” Zine Sulfate, write 


Vincinis Company, Box 21. 


West Norfolk 


IRGINIA 


Established 1898 
WEST NORFOLK + NEW YORK + BOSTON + DETROIT 


50 years of service to industry 


Virginia 


GENERAL CONTROLS 


GENERAL 
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| Foreicn News, cont... . 


previous galleries of the mine. Be- 
sides being very cheap in construc- 
tion, the new depot is considered to be 
practically atom-bomb-proof. 


Animal Sleeping Sickness 
Headed for Extinction 


Lonpon-—Imperial Chemical Indus- 
tries of Britain is planning to produce 
between two and three tons of antry- 
cide—the new drug for combatting 
deadly trypanosomiasis in animals— 
during the coming year. This is 
enough to cure or immunize approx- 
imately 2,000,000 animals. First ship- 
ments will be made to the Sudan, 
Kenya, and Uganda. 

Through antrvcide, discovery of 
which was announced last December, 
British scientists are confident that 
trvpanosomiasis—caused by the tsetse 
flv and known in its human form as 
sleeping sickness—can be eliminated. 
If this can be accomplished, it means 
that 4,500,000 sq. mi. of African graz- 
ing land now can be made safe for 
cattle raising 

Principal advantage of antrycide, a 
white crystalline powder soluble in 
water, is the fact that it can be ad 
ministered by any farmer, and the 
of a skilled veterinarian is 

The new drug is the discovery of a 
team of ICI chemists and biologists, 
headed by the late Dr. F.H.S. Curd 
ind Dr. D. G. Davey. Experts from 
the British Colonial Office were mem- 
bers of the team that carried on 
the successful experiments in South 
Africa 

Dr. Curd and Dr. Davev first 
tackled the problem of finding a 
remedy for trypanosomiasis in animals 
n 1944. Many synthetic compounds 
likely to be effective against the para- 
blood stream that cause 

disease were tried before it was 
covered that antrvcide would cure 
ill forms of the disease encountered 
in cattle, horse, camels and other 
inimals 

All laboratory work had to be car- 

d on in Africa because neither the 
government nor ICI dared risk pro 
ducing tvranpansosomiasis in large 
inimals in England even under the 
trictest of controls. Field labs were 

stablished in Khartoum, Nairobi, and 
Enterbe. Experiments are still being 
carried on at these posts in order to 
/btain specific data on the period 
of immunity following innoculation 
When ICI hits its full production of 
imtrycide, distribution of the drug 
ilo will be extended to West Africa 

According to David R. Rees-Wil 

liams, colonial under-secretary of the 


yresence 


sites in. the 
the 


Colonial Office now looks forward to 
a vast expansion of mixed farming 
in areas of Africa which heretofore 
have been regarded as precarious or 


impossible agricultural ventures. It 
will give the world a new area four 
times the size of Argentina for the 
production of meat. 

The 39-year-old Dr. Curd did not 
live to see antrycide publicly ac- 
claimed. The brilliant scientist, who 
is also credited with a major contn- 
bution in the discovery of paludrine, 
the anti-malarial drug, was killed in 
an English railway wreck last No- 
vember. 

Because there are more effective 
drugs, antrycide has not yet been 
tested against human sleeping sickness. 


Petroleum Output in Italy 
Subject of Study 


Rome—lIn international statistics Italy 
has always figured as a country with a 
small output of petroleum. Production 
amounts to less than 15,000 tons per 
vear, as against total needs for petro- 
leum products which in 1949 will ex- 
ceed 4,000,000 tons. 

As traces of petroleum are found in 
ilmost all the mining districts of Italy, 
from Piedmont to Sicily, prospectors 
during the past 50 years have been 
making studies and drilling to find oil 
beds, guided by surface manifestations. 

Prospectors have conducted their 
work in the Appenines and their foot 
lands, starting in the North of Salice 
Terme, Reborbido and S. Colombano 
in the Province of Pavia, at Podanzano, 
Montchino and Velleia in the Province 
of Piacenza, at Fontevivo, Salsomag- 
giore, Val Parola and Fornova in the 
Province of Parma. In Central Italy 
we should mention the search for pe 
troleum at Fiorenzuola and Marradi in 
the Province of Florence, at Fonte- 
spina in the Province of Macerata, at 
Amendola in the Province of Ascoli 
Piceno, and in the Pescara Valley in 
the province of that name. 

The companies that have done seri- 
ous work in this field are the Azienda 
Generale Italiana Petroli (AGIP), the 
Societa Petrolifera Italiana (SPI) be- 
longing to the Standard group, and 
the Socicta Petroli d'Italia. The first of 
these has extended its inquiries all 
wer Italy and has sunk wells that vield 
moderate quantities of oil at Poden- 
zano, Fonteviva, Rocca Casauria (Pes- 
cara) Tramutola and Ripi in Valle 
Latina. 

The second of these companies has 
restricted its field of operations to 
North Italy, developing the small oil 
beds of Vallezza (Fornovo) and Cen 
topoggi (Salomaggiore). The third 
has not gone bevond the zones border- 
ing on the old petroleum wells of 
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Montechio and Velleia in the Province 
of Piacenza. 

With the exception of Sicily where 
the search for petroleum has been 
made not only in tertiary but also in 
secondary and perhaps even in primary 
strata, the prospectors who have 
worked in the areas of the Appenines 
above mentioned have not gone below 
the tertiary strata, in which the dunll- 
ing has tned to pierce a clay formation, 
characteristic ot the upper cretaceous 
formation. ‘The small results secured 
are due essentially to the fact that the 
Appenine formations are broken, often 
indeed convulsed, unfit for containing 
any large reservoit of petroleum. 

But tor the past 20 years students of 
the oil possibilities of Italy have begun 
to start from the hypothesis—sup 
ported by observations made in Ga- 
licia, Roumania and at Grozny, Persia, 
and elsewhere where the rich oil-beds 
are found not in the mountains but in 
the plains—that oil may exist in the 
great valley of the Po which stretches 
in front of the chain of the Appenines. 

In 1927 the AGIP, while still en- 
gaged in prospecting in the mountain 
areas, began to make geophysical in- 
quires in the plain, using at first gravi- 
metric systems which did not give any 
remarkable results. Later on, thanks 
to the efforts of Engineer Jacobini, 
who in 1939 sent a party of engineers 
of the AGIP to the United States to 
learn on the spot how to use the new 
machinery, the geoseismic method has 
been used. 

On the strength of the results ob- 
tained by geoseismic surveys in 1942 
in the plain area, in a zone in which 
no outward signs of the presence of 
hydrocarbons existed, drilling was car- 
ried out in the vicinity of Lodi, 35 
kilometers to the southeast of Milan, 
and revealed the presence of gas at a 
high pressure at depth of 1,500 meters 
in the upper niocene strata. 

During the war there was a pause in 
the explorative works, but in 1946 
the AGIP intensified and developed its 
plans for prospecting in the valley of 
the Po, and now considerable quanti- 
tics of gas are obtained from wells 
sunk near Lode. The gas is used to 
run some industrial plants in Milan. 

In 1947 and 1948 the presence of 
other wells with high pressure natural 
gas was ascertained. age recently, in 
the central part of the plain not far 
from Busseta, a well has been sunk in 
a structure identified by the geoseismic 
method, and at a depth of some 1,500 
meters gas was found and at 1,600 
meters a stratum was reached contain- 
ing petroleum. 

Particulars about this discovery have 
not yet been published and evidently 
one well is not enough to enable the 
engineers to determine the volume of 

(Continued) 
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and motor driven up to 30.000 psi. 


+ HYDRAULIC PRESSURE INTENSIFIERS e HYDRAULIC PRESSURE GENERATORS 
—Up to 100.000 psi. 


@ GAS COMPRESSORS—Up to 15.000 psi. @ GAS CIRCULATORS—Up to 6.000 psi. 


HIGH PRESSURE 
PUMPS 


UP TO 30,000 PSI 


BACKED BY 


26 YEARS’ EXPERIENCE 


~-Up to 30.000 psi. 


Other Prodicld 


REACTION VESSELS—Various types. with or without agitating 
mechanisms. Capacities from 43 mi. to 6 gal.. for pressures 
up to 60.000 psi and temperatures up to 800° F. 

FITTINGS & TUBING-—-Complete line including couplings. elbows. 
tees. crosses, adapters. gage connectors, electrical connectors. 
gas-tank connectors. Tubing made of stainless stee!] and other 
alloys for pressures up to 100.000 psi. 

INSTRUMENTS—Pressure and temperature indicators and con- 
trollers. 

PILOT PLANTS—For many types of synthesis. 

VALVES—Needle valves (straightway. angle and cross). also com- 
bined inlet and bleeder valves, for pressures up to 100.000 psi. 
Check velves for pressures up to 25.000 psi. Also others. 


Write for Catalog 406 - 


@ HYDRAULIC PUMPS — Hand-operated @ GAS BOOSTER PUMPS—Hand-operated 
and motor driven; up to 15.000 psi. 


AMERICAN INSTRUMENT CO. 


8010 GEORGIA AVENUE - SILVER SPRING, MARYLAND 


243 


— 


th 
t 
) 
[= 
— 
« 
2 
> 
ALL” 
| | 
| 
we 


244 


DE LAVAL 


both single and double 
reductions, is available for 
driving agitators, mixers, 


and many other types of ver- 
tical shaft equipment. 


If vertical drives are your 
problem, consult De Laval. 


HKThis single reduction 


De Laval Worm Gear Re- ° 
ducer is available with many 

standard gear ratios and is 

but one of the 93 sizes and 3% 


types of standard De Laval 
Worm Gear Speed Reducers. 


Worm Cear Division 


DE LAVAL 


De Laval Steam Turbine Co., Trenton 2, N. J. 


TURBINES + HELICAL GEARS - WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS 
CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OM PUMPS 


News, cont 


oil contaimed in the strata reached. But 
the importance of this discovery is 
great, because it may well be that in all 
the structures buried under the plain 
lands of the valley of the Po there is 
not only gas but at a greater depth pe 
troleum also. This discovery has greatly 
encouraged those here who hope in the 
course of a few years Italy also may 
become an oil producing country 


India Wants to Push 
Soap Exports 


Bombav— Pleading imore hb 
eral export policy, the All-India Soap 
Makers’ Association has revealed that 
of its 250,000 | mg ton manufacturing 
capacity only 130,000 long tons arc 
consumed annually in India. This in 
dicates that the per capita annual con 
sumption is on the order of 1 Tb. com 
pared with an estimated 20 Th. in the 

S 


Monsanto Expands 
In British Columbia 


Vancouver — Monsanto (Canada 
Ltd. has started construction of a 
resin-glue factory on the Fraser River 
near Marpole, B. ¢ The plant will 


cost $190,000 


This is the second unit of a large 
ile expansion program. A $100,000 
first unit was recentiv co " eted It 
cludes a resin-scaler plant, tank farm 


ind boiler plant 


Additional =projects wall imclude 
vall-coatng and products plants 
The company will continue operation 
f the sovbean, casein glue and wall 
roducts plant on Granville Island 

Northern Construction Co. and 
J. \W. Stewart Ltd... have the contract 
for the new plant. Included is installa 


tion of a sewer for the new plant and 


1.400-ft. stecl fence around the 


nulding 
The new factory will be one and 
tliree story construction, Main por 
tion, 64 by 75 ft vill be conerete 
ch The second section will be 
tructural steel and asbestos sheeting 


vith flat tar and gravel roof 

\ truck and rail loading platform 
vill be built. B. C. Electric Railway 
Co. ran a spur to the new develop 
nent last vear 

Monsanto Chemical Co., absorbed 
I. b. Laucks Ltd. with a plant on 
Granville Island, March 1944 
Laucks Ltd. was operated as a sub 
idiary. In 1948S Monsanto (Canada 
I. td. was meorporated. ‘The Canadian 
company has plants at Vancouver and 
\lontreal and a sales office at ‘Toronto 

\ research staff of 15 persons 

Continued 
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To the users of 


CONTROL 


VALVES 


* 


The “World’s Largest Organization 
for Advanced Instrumentation and Control” 


is at your service 


* 


With its consolidation as part ot the Honeywell 
organization, the Belheld Valve Division gains 
new engineering and service facilities which 
will be reflected in additional benefits for you. 


The Honeywell organization pledges a con- 
tinuance of the prompt, courteous service 


which it has been Belfield’s aim to offer. ¢tF ! TR 


Your inquiries are invited. 


LARGEST 4 
MINNEAPOLIS-HONEYWELL REGULATOR CO. mH ORGANIZATION mH 
BELFIELD VALVE DIVISION FOR ADVANCED 
435 N. Broad St., Philadelphio 23, Pa. S INSTRUMENTATION a 
Offices in principal cities of the United Stotes, Conede ond throughout the world AND CONTROL 
Write for our newest catalogs on Diaphragm Control Valves: by LV €? 
Series 700 for wide-band proportioning control 
Series 70 for narrow-band proportioning or on-off control. 


#501A ... pilot piston type for small or “pilot” flows 


Belfield 


VALVES 
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WORLD'S 
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onry we Advanced Yusteumentation 
FOR THE CHEMICAL INDUSTRY 
r 


HYDRAULIC 
MATERIAL HANDLER 
Smoothly dumps 
Liquids, Solids, Semi-Solids 
to any height or level 


, labor and costly 
handling the new LEE Hydraulic 
Material Handler is available in a 
wide range of standard and special 
sizes to fit any specific job application 


Designed to save time 


Operates from ordinary city water 
res no electrical 


connections, portable or station- 


pressure requi 


ary as the installation requires 
Phone, wire or write for 
new Bulletin LM-13. 


METAL 


inc, 


417 PINE ST.,PHILIPSBURG, PA. 


ALL LEE KETTLES ARE MADE TOA SME CODE 
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Foreicn News, cont... . 


maintained by the Vancouver branch 
ind the company has benefit of six 


large research laboratories maintained 
by ‘the U.S company. Local research- 
ers are developing new products and 
new uses for old products. 


More Chemicals Decontrolled in Britain 


As Supply Situation Eases 


Slow improvement of supplies in 
the face of heavy calls from hon 

usumers and brisk demand in the 
export market is the dominating fea 
ture in the British chemical trade 
With the bulk of requirements mc 
under long-term contracts, marginal 
tterimgs and demands tend to cx 
ise a large influence on the appearance 


t the spot market, but for most chem 
ils, supply and demand are bett 
ilanced than at anv other time sinc 
the Wal I he pic sure of demu id IS 


isicr even for ies like al 
xalis, and there are more spot parcels 
n offer for purchasing outside con 
Therefore the Board of Trade has 
quantitative control restric 
tions on a number of important chemi- 
Included are bor nd bor l 
ncluded are borax and boric acid, 


) | 
tipped 
4 pps 


ilcium chloride, caustic soda, furfural, 
oxalic acid, rennet casein, titanium 
hoxide, urca, and white lead Th 
luntary ntrol freon ga and 
thte has ended, and pine oil 


presses, continuous 


screens, vetery steam tube, direct fired 
d ble 


d industries, to ex 
mors d dry their products 
oe the cost. 


We design, fobricete, 
the installation comp! dr ying 
-4 absolute is 
by the undivided responsi- 
Sittey, a @ single source of supply. 


Write for ovr cataleg A. 


and rosin, tanning materials, and butv! 
and GR-S synthetic rubbers have 
verted from public to private purchase 
Phe unportant quotas tor North Amer 
ican asphalt were removed some time 
claxation which was announced 
w the Board of Trade now, togcethe: 
vith the new relaxation measures 
Decontrol of these commodities has 
been welcomed by the chemical in 
ting much xluctive 
form-hlling, but the shift in the sup 
ply-demand balance which it reflects 1s 
of course watched with some misgiv 
ings. Supplics continue to increase, 
but so do important cost elements 
Phe present high cost of plant 
ments and extensions will obviously 
have far-reaching repercussions on 
profits if these new expensive installa 
tions cannot be utilized at or near 
ipacity. In the paint trade where the 
Board of Trade requested manufactur- 
ers to lower their 
m resulted in 


il as ODN 


prices, reviving com- 
cuts exceed 
Continued 


Oevenport con- 
tinveus press 
equipped with 
verioble motor 
drive 


Cross section of 
press > 


Davenport rotary dryers 
in steam tube, direct fired 
hot cir models 
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The New 
in 
Nail 
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f 


BUILT TO SERVE 
The Chemical Industry 


Our modern single and multiple compartment tank cars are designed Lhd 
P Kes 
to protect chemicals in shipment to any market in the nation. This equipment - 
plus our nationwide organization plus years of close cooperation fe 
a 
with the chemical industry assures you safe, economical railroad shipping and efficient help * 


in solving your transportation problems. We suggest you consult our representatives 


at any one of our offices listed below for further information. 


NORTH AMERICAN CAR CORPORATION 
NORTH WESTERN REFRIGERATOR LINE COMPANY | 


ei un marke centers 
231 SOUTH LA SALLE STREET * CHICAGO 4, ILLINOIS ion 
Republic Bank Bidg., Dalles |, Texos 739 Pillsbury Avenue, St. Pau! 4, Minn. Shell Building, St. Lovis 3, Mo. ‘a 
341 Kennedy Bidg , Tulsa 3, Okla 681 Morket St., Son Francisco, Calif 60 East 42nd Street, New York 17,N.Y a: ' 
¥ 
45, 
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“PACKAGED” 


Grinding Systems 


Standing only 8 high. the Hardinge Dry Grinding Unit is completely 
Needs only electrical connections to be 
put into operation. Complete with mill, classifier. feeder. “Electric 


self-contained and portable. 


Ear™* 


dust and product collectors. Bulletin AH-373-11. 


Make power and water connections only. and the Hardinge Wet 
Grinding Unit is ready to perform. Self-contained and portable. 
6'2° in height. Includes mill. classifier, pump. launders. feeder and 


Electric Ear™.* 
*Reg US. Pat. Off 


YORK, PENNSYLVANIA — 240 Arch St. . 


NEW YORK 17—122 E. 42nd St. 


SAN FRANCISCO 11—24 California St. 
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Bulletin AH-373-11. 


Main Office and Works 
205 W. Wacker Drive—CHICAGO 6 
200 Bay St.—TORONTO 1 


News, cont 


ing the percentage rate suggested by 
the authorities 

Government the dis 
tribution of chemical materials how 
ever still covers an extensive field 
Licenses are still required for trade 
” manufacture of lactic acid and 
ulphuric acid, and con 
ton linters ] list of com 


modities purchased on government ac 


control over 


cascin, paint 


long 
long 


count for resale to manufacturers of 
consumers in Britain includes basic 
slag, calcium carbides, casein (lactic 
ind rennet Chile cotton 
waste, cvanamide, molasses, ethyl al 
cohol, butv! ilcohol, acetic acd ind 


phate rock md super 


potassium ¢ irbon 


inhydride, ph 
phosphates, pot ish 


ite and caustic potash, su phar and 
pyrites. Licenses arc still required for 
cotton linters, linseed oil, molasses, 
ethyl alcohol, butyl alcohol, acetic 
acid and anhydride, and wood pulp 
lor some of these produc ts pen” 


licenses are being issued now authonz 
ing the holder to buy anv amount ot 


the mmodity which he requires 
lhe government thus still the sole 
nporte f Cl trates, rock phos 
iat id potas! its and also buy 
| ls the w British output of 
ba lag, cvan le, super shosphates 
vh the production of other 
nat ike ammonium 
dist ited by the pro 
ul th m close 
wultation a ring to policy 
t drafted together with gov 


crmment department Ihe other ma 
for which the government still 


terials 


reserves the sole nght of purchase are 


mmodities obtained from abroad. As 
long as world shortages of these ‘con 
tinue, the government feels that the 


itional interest is served best bv cen 


buving agencies 
SUPPLIES NEEDED 

In the if fertilizer materials the 
ittitude of the British Government 
has been strengthened by the fact that 


CaM 


still bigger supphies are needed. ‘The 
British fertilizer consumption is now 
twice to three times the prewar figure 
While supplies of phosphatic and po 
tassic materials are more or less ade- 
quate, nitrogenous fertilizers are still 


mn short supply ind production of 
them is to be imcreased further, with 
i view to mecting the anticipated ex- 
pansion of requirements in the later 
part of the 1949/52 economic plan 
As regards other fertilizer elements, 
it is hoped to obtain more potash from 
Germany and France nore phos 
phates from North Africa, and more 
sulphur and pynites from Italy, Spain 
ind Norway 


The Chancellor of the Exchequer 
Continued) 
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Use the ATLAS 


Renex* Outstanding for — 
Home Laundering 


Now milady doesn’t have suds 
' overflowing from her automatic 
washer, and she'll get superior 
whiteness and faster rinsing, 
too, with laundering products 
made by compounders from 
. Renex detergent. A typical pow- , 

der is: 15% Renex, 10% water, 

25% TSPP, 10% sodium metasil- 


... helps eliminate tedious experiments icate, 40% soda ash. 
in selecting emulsifiers 


Sorbitol Resists 
The new Atlas system of choosing emulsifiers is based on empirical numbers Oral Fermentation 
using this sy stem, you can requent y eliminate many te ious trial-and- alcohol Juced synthetically 
error samplings, and quickly find one or two Atlas emulsifiers that fit your ) by Atlas, is widely accepted as a 
emulsion problem. ' conditioning and sweetening 
Here are three outstanding features of the system: 
1. A table of HLB numbers for Atlas emulsifiers enables you to compare gargles, toothpastes and the like. 
One reason for this acceptance is 


affinities of emulsifiers for oil or for water. You can easily calculate HLB 
its relatively good stability and 


numbers for combinations of emulsifiers. Ub 
2. A table of HLB ranges for various emulsion problems. For example, an tion by oral micro-organisms as 
HLB range of 12 to 18 is recommended for insecticide emulsion spray oils, compared with sugars. 
15 to 18 for essential oil solubilizing, and so on. This table also shows which 


fatty acid derivatives are most favorable. } 
3. A systematic procedure for testing emulsifiers to find the fatty acid deriva- | No Shortage of Sorbitol 
tive and HLB most favorable to your own problem. This procedure helps f for Paint 
eliminate wide groups of materials from Plentiful supply and downward 
further research, and determines most fav- price trend of sorbitol have in- 
The HLB system—first of its kind—is de- 25-page Atlas booklet gives prac- | 
scribed in detail in the Atlas Surface Active tical directions for making ve- | 


hicles from sorbitol and from — 
combinations with other polyols, 
giving exceptional range of con- 


Agents book. Seventy formulas make the 
trol over melting points, viscosi- | 


book a handy reference guide in producing 
various emulsions, polishes, industrial per- 
fumes, insecticides and herbicides, industrial 
and household cleaning compounds, emulsion 
cleaners, and many other products. 


ties and solubilities of maleic and 
phenolic modified resin esters. 


*Reg. U. S. Pat. Of. 
Write for your copy today 


on your official stationery. 
etsy 
INDUSTRIAL 
CHEMICALS 
DEPARTMENT», 
ATLAS POWDER COMPANY,Wilmington 99, Del.+Offices in principal cities- Cable Address—Atpowco 


LIMITED 


In Canada address 39 F Sterne and Sons Brantford, Ontario 


Cuemicat 1949 249 


\ 
_ 
= Lah 7 
| 
wil 
| 
ve] 
Ad 
— 
| 


Design and Engineering 


Put EXTRA Value In. 


KENNEDY VALVE 


Steam, 1 
ces vp to 125 h 3” size 


Ve throug 


HANDWHEEL, molleable iron, 


WHEEL NUT, below hond- 
non-heating design, large size 


wheel level to prevent burning 
polm of hand on steam service. 


for non-slip, comfortable grip. 


GLAND, bronze, self-center- 
ing, extra-long to allow maxi- 
mum toke up on packing. 


; head withstands pipe wrench 
3 punishment, extra threads 


— PACKING NUT, bronze, heavy 


provide increased packing 
adjustment. 

PACKING, molded, grophited 
ond lubricated asbestos, de- 
signed and proved to main- 
tain resilience and resist leak- A 
age for long periods. i 


STUFFING BOX, bronze, un- 
| usually deep to provide tight 
ness without jamming pock 
ing. Can be repocked under 
pressure wide open. 

STEM, bronze, high tensile \ 

> | BONNET, bronze, large hexes 


and torsionol strength, 
close to body increase rigidity, 


non-rising for limited 
permit easier removal when 


headroom, also reduces | 
weor on packing. t cleoronces ore close. 
BODY, bronze, 
rugged construc- 
tion, straight pas- 
sogewoy mini- 
mizes flow resist- 
ance, disc cleors 
Passagewoy in full 
open position. 


DISC, bronze, simple, 
strong mechonism. Interior 
body ribs fit channels on disc to 
provide accurate guide. 


Write for Bulletin No. 102 * BUY FROM YOUR LOCAL DISTRIBUTOR 
Tee 


VALVE MFG. CO. 
1064 EAST WATER ST. 
ELMIRA, NEW YORK 


es VALVES + PIPE FITTINGS + FIRE HYDRANTS 


OFFICE. WAREMOUSES IN MEW YORK, CHICAGO, SAN FRANCISCO SALES REPRESENTATIVES IM PRINCIPAL COTES 
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Forricn News, cont 


has presented his Economic Survey for 
1949 from which it appears that indus 
trial investment projects likely to in- 
crease substantially exports to hard 
currency markets or making marked 
md direct savings in unports from 
hard currency sources will receive spe 
cial consideration from the govern 
ment Of chemical products petro 
leum chemicals, carbon black and cal 
cium carbide are certaim to receive 
consideration under the first heading 
and coal-tar derivatives, which enjoy 
i big export market im the United 
States, under the second. In addition, 
chemical plant investments will also 
be encouraged as needed to overcome 
shortages of alkalis, sulphuric acid, and 
dvestufts intermediates. Money is also 
needed to develop technical advances 
in the field of synthetic fibers and plas 
tics. Uhe chancellor's review showed 
to what extent the government's atti 
ude to all industries, including the 
hemical trades, is ruled by the wish 
o close the dollar gap before ERP 


ends 


PRODUCTION STEP-UP 
Chemical manufacturers have stud 
cd the economic survey with special 
ire to discover in what directions they 
vill have to step up their production 
nost Particular mtcrest has been 
irounsed by the target of 300,000,000 
b. of ravon for the current vear, com 
yared with an actual output of 148, 
000,000 Tb. of continuous lament and 
$6,000,000 Ib. of staple fiber in 1945 
New producti« n units and extensions 
to existing ravon plants are not ex 
pected to become effective before the 
later months of 1949, but when thev 
do come into operation the chemical 
industry will be called upon to supply 
substantially larger quantities of van 
ous products \s other home pro 
ducers cannot be denuded of supplies, 
this may involve cutting-down of ex 
ports of certain types of chemicals 
By the end of this year there will also 
be more nvlon available for British 
home consumption, and the plans for 
the manufacture of an entirely new 
fiber (Ardil) from groundnut shell 
ire also making progress; official ap 
proval has been obtained for exten 
sions to a factory at Drungans, Scot 

land, in this connection 
Substantial additions are to be made 
this vear also to the coke-oven and by 
product industry. On coke ovens alone 
$26,400,000 will be spent in 1949, 
compared with $16,400,000 in 1948 
ind $14,000,000 in 1947. The new 
plant installed in the past two vears 
mostly replaced obsolete plant incap 
ible of continued operation and did 
little to add to the industry's capacity 
(Continued 
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WHERE SEA WATER IS 
APPLICABLE FOR COOLING 
IN STEAM CONDENSERS 


Admiralty condenser tubes (both plain and finned)— 
made by Wolverine—have shown very satisfactory resistance 
to the corrosive conditions encountered in heat exchangers in 
oil refineries where sea water was being used. 


THESE ARE THE CHEMICAL AND PHYSICAL 
CHARACTERISTICS OF ADMIRALTY 


Cu. 70.0% min. P. .02—.10%  Density—lIbs. per cu. in. 0.308 


Sn. .90—1.20% As. .02—.10% Specific gravity 8.53 

Pb. 0.075% max. Zn. Remainder Thermal conductivity 0.26 

Fe. 0.06% max. Coefficient of Expansion 2.02 
6 Available in Outside Diameters from %" to 2” and in wall thick- 


nesses .049 —.134" 


Wolverine Condenser Tubes are also available in 


Cupro-Nickel, Aluminum, Brass and Copper base alloys. 


w LVERINE TUBE DIVISION 
CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


Stami.ess won rereous TusInG 


OF 


1427 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 
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News 


CORROSION- 
RESISTANT 


Liquid 


CHEMICAL METERS 


The same reliable measurement 
of liquids that has characterized 
Niagara Volumetric Liquid Meters 
for over 5O years is now being 
made available in a new line of 
NIAGARA Chemical Meters. Since 
all internal parts of the new 
Niagara Meters are of No. 316 
stainless steel — except the special- 
type measuring piston — a wide 
range of corrosive liquids can be 
metered, with minimum maintenance 
requirements. Corrosive products 
such as caustic soda, most acids, 


borricn News, cont 


Nlany more coke ovens will therefor 
be required, and the 1949 additions 
represent only the first stage of a long 
term program im which the Iron and 
Stecl Board, m addition to the Na 
tional Coal Board and the g: 
now m course of nationalization, 

interested. It is realized that the coke 
oven and coal-tar mdustries have to 
inake a very important contribution t 
the supply of heavs 
to have been done vet to 
plans of the state 
mned coke-oven works with those of 
the mostly privately-owned tar dis 


is mdustry 


chemicals, but 
ittle sccmns 


wrdinate the 


More Ethyl Aleohol From 
Sulphite Waste in Canada 


Ottawa Commercial Alcohols 
l td h is commenced operati hs ith the 
largest plant of its kind in the world 
it Gatincau near Ottawa to produce 
ethy! alcohol from sulphite hquor, a 


wproduct of the pulp-making proc 


esses of Canadian International Paper 
of only a couple of 
hundred vards from the new plant, 
sith the estimated cost of the new 
plant being approximately $2 
in annual exchange sav 


Co. at a distance 


=50.000 
ind involving 


molten sulphur can be 
provided they are metered free 
from air. 

The new Niagara Stainless Steel 
oo Meter is made in sizes 
" DV and 2” GV with capacities 
ie 3 to 160 GPM. 


Sead Coupon for 


complete data! 


wll 


BUFFALO METER CO. 


ing of about $2 million since raw mate 


rials, molasses, were gencrally unported 
for such operations im the past. Such 


sarv under the 


unports are Now unneces 
new chemical process « 
new plant 

Ihe actual process of producing al 
cohol from sulphite liquor is not new 
this largest plant of its kind im the 


vorld will make from two to two-and 


mploved im thas 


vhalf milion imperial g 
car. The new plant is located near the 


Canadian International Pap ( 
plant 
Th new plant i Wa 
started late mm 1947 and it has been 
mpleted prett lose ti rodule, 
being built by Anglin-Non Co.. 
with Survevor, Nenmgcr & Che 


is consulting engineers 


md supervision of the chemical proc 
css has he na ni ishe by \ ick 
Vulcan Process Fnginecring ¢ Ca 
nadian company orgamzed by Canadian 


Vickers Ltd... and Vulcan Co pe & Sup 
pl ( f Cincinnati. Th man 
ager of Vickers Vulcan is W.. HE. Stark, 
1 Ph.D. in biochemistry and bacten 


logy from the Un t t Wiscon 
and formerly direct 
with Jos. Seagran 


& Son Inc., of 
Louisville, Kv. Vulcan dealt with the 
design and installation of the process 
equipment and Vick lid the con 


Continued 
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SHARPSVILLE FABRICATORS 


Established 1860 


INCORPORATED 


DEPT. Cc 


SHARPSVILLE - PA. 
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free 


reins 
for 


your 


imagination 


If stainless steel tubing can solve your problem. 
then Trent Tubing is your answer —for Trent is the 
only mill in the country with facilities for making 
stainless steel tubing in sizes ranging from 4 O. D. 
to 30” O. D. and with wall thicknesses varying from 
0.005” to 0.172”. 

Think what this means to you! Between these 
limits lies a designer's paradise — a complete range 
of sizes. finishes and analyses to meet every product 
and process need, PLUS engineering and metal- 
lurgical assistance for the one application in a 
thousand that falls outside of Trent's normal 
production. 

Yes. when you plan with Trent you can give free 
rein to your imagination — you may design for 
corrosion. heat. abrasion. or simply sanitation, with 
the knowledge that your precise requirements can 
be met. Your inquiries on Stainless Steel, Inconel. 
or Monel Tubing will be welcomed. Ask for the 
Trent Data Bulletin and indicate the application 


you have in mind. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA 


GENERAL OFFICE AND PLANT 


« EAST TROY, WISCONSIN 


DISTRICT OFFICES *« NEW YORK 17, 405 LEXINGTON AVE. + CHICAGO 11, 664 N. MICHIGAN AVE, 
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longer service 


Ordinarily harsh abrasives wear out your pump. The corrosive 
action of acids eats away its utility. Time-consuming maintenance 
and repairs cut down your production. Now see why the Morris 
Type helps aveond these problems. 


Simple design—The Morris Type “R" has no internal 
studs and bolts. Nor does it have troublesome internal 
joints and fits. The Suction Disc Liner is merely clamped 
inte position between disc ond shell. Fewer weoring 
parts means less maintenance and longer uninterrupted 


service. 


Easily di tled—The i ler and sheft sleeve of 
the Morris Type "R” Slurry Pump can be renewed with 
out disturbing the suction and discharge piping or the 
beorings. This means considerably less lay-up time. 


More abrasive resistant — With the clamping effect of 
the bolts on the discs, the shell is not subject te high 
stress. Consequently, the shell con be made of a large 
variety of moterials, including those of high abrasive 
resistance. Yet these materials need not necessarily be 
of high tensile strength. 


The hydraulic passages of the suction disc are ex- 
tremely large and velocities ore low. As a result, weer 


is d and re | infreq 
PaAcKING 
eauee! Stuffing box troubles are practically eliminated 
we! wary because the suction gland is under low suction pressure 
Aw only. 


More easily main- 
tained . . more 
easily dismantled 

. more hours of 
continuous service. 
Proved by 84 years’ 
Morris experience 
in pump building. 


CHEMICAL ENGINEERING — 

Morris Type “R” Slurry Pump hendles 

containing ore concentrates 

leg ond residue from M- 

fers... all types of 

¢ or acid mixtures containing 
or solids. 


CENTRIFUGAL PUMPS 


MORRIS MACHINE 
BALOWINS VILLE, 
Offices in Principal City 


Forricn News, cont... . 


struction work in regard to stills, tanks, 
pipelines, etc. The vapor re-use sys 
tem, in which the progressively purer 
alcohol passes through six different 
five-story-high stills, is used in this new 
plant and it is a patented process of 
Vulcan. It is said to have great 
economy in heat by a combmation of 
pressure and vacuum stills 


Italians to Place Refinery 
Equipment Orders Here 


Milan—- Orders for oil refining ma 
chinery are to be placed in the United 
States by the Itahan subsidiary of the 
Roval Dutch-Shell group. ‘The Italian 
Government has granted them a con 
cession to build an oil refining unit 
with a crude oil charging capacity of 
2.5 million tons annually at La Spezia 


Water Shipping Studied in 
Canada as Rail Rates Jump 


Ottawa—Canadian railways are in 
creasing their freight rates on a large 
number of commodities moving from 
the eastern areas of Canada to the 
West Coast in the so-called competi 
tive” category of shipments which re 
quire no permission from the Board 
of Transport Commissioners in Ot 
tawa. An announcement has been 
made by general steamship agents that 
an all-water service started between 
Montreal in the cast and Vancouver 
on the West Coast on about April 25 
A “steamship pool-car” service was 
tied in with the new all-water service 
covering commodities such as chem 
icals No intermediate stops, are 
planned 

\s a result, keen competition, if not 
in ultimate price war, is expected 
when the steamship service gets going 
in direct competition to the railways 
More favorable all-water rates and 
more vessels are predicted within a 
short time, with resultant benefits for 
shippers of chemicals and certain other 


products 


Northwest Gas Reports on 
Pipeline Plans 


Vancouver Development of a 
pipeline system to serve the Pacific 
Northwest with Alberta gas was out 
lined recently by James Walker of 
Edmonton, representative of — the 
Northwest Natural Gas Co 

Mr. Walker said the pipeline sys 
tem would be a stable industry, and 
suggested that resulting increases in 
provincial revenues could mean new 

(Continued 
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The famous labs of our affiliate, Standard 
Oil Development Company, are dedicated 
to developing more and better chemicals 
from petroleum to meet your growing 
needs. Many of the new products that have 
come from this vast research organization 
are marketed by ENJAY* COMPANY. 
Constant checking and testing is carried 
on here to insure the high quality and 
stability of all chemicals sold by ENJAY. 


This constant research means that the 
ENJAY oval trade mark always assures top 
quality and uniformity to our customers. 


For complete information on uses and 
properties of the ENJAY products listed 
below, write us today. You'll find our tech- 
nical staff always ready to supply any data 
and guidance you may need. 


Backed by the Nation’s Largest 
Petroleum Research Laboratories 


ENJAY SOLVENTS 

PETROHOL®* Isopropyl Alcohol (91%, 99%)— 
CH,CHOHCH, 

Secondary Buty! 

lsopropy! Acetate—CH,COOCH(CH;). 

Secondary Butyl Acetate—CH,COOCHCHAC3H,) 

Isopropyl 

Methy! Ethyl Ketone—CH,COC.H, 


ENJAY HYDROCARBONS 
Butadiene—CH, :CHCH :CH, 
!sobutylene—CH, :C(CHs)s 
Triisobutylene—CH, 
t Other isomers also present. 


CTLA POLYMER 
An economical heat-reactive, aro- 
matic-type olefinic hydrocarbon. 
Highly unsaturated. Dries by poly- 
merization and oxidation. Miscible 
in all proportions with drying oils, 
Compatible with most resins. 
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ENJAY COMPANY, INC. 


15 West 51st Street, New York 19, N.Y. 
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F.. conveying in process from bins, silos, 
ship holds or in and out of railway cars 
whatever the job, as long as it’s handling bulk 
materials, you can benefit from Sprout-Wal- 
dron experience and ingenuity. 
Whether your materials be light or heavy, 
dense or bulky, fragile or abrasive, coarse 
or fine—whether your runs are short or 
long, horizontal or vertical, consult Sprout. 

Waldron. 

Our facilities embrace a wide range of 
types and sizes in bucket elevators, belt 
conveyors, and screw conveyors. There's 

PNEU-VAC, too—a modern and truly 

remarkable means of conveying many 

materials via air. 
For prompt consideration of your re- 
quirements, write 


SPROUT, WALDRON. & CO., 
15 Waldron St., Muncy, Pa. 


PENNSYLVANIA 
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News, cont 


and better roads, improved educational 
facilities and other developments for 
the benefit of Albertans generally 
The province has waited many 

vears for a market for its resources. It 
long desired to sell its coal. It is 
now selling its petroleum to areas out 
ide the It would seem en 
consistent and 
sell natural gas to outside 
Walker said 
with the whole 
and outlined 
the plans of Northwest Natural Gas 
tor its 1,700-mile pipeline to the 
Paciic northwest of the United 
States and Canada 

Estimated cost of constructing the 
pipeline is $100,000,000, of which 
ibout $40,000,000 
the part of the line 


has 


pr 
tircls with this desire 
policy to 
ea Nr 
He dealt extensively 
export 


question of gas 


\\ he 
in Canada 


spent on 
Around 


$16,000,000 would be spent for labor 
im Alberta. A Canadian corporation 
would be formed to construct. own 
md operate the part of the system in 


Canada, and Canadians would be 
given the opportunity to invest 

Phe project,” he said, “will be onc 
# Alberta's largest industries. Tt will 


xceed any other company in capital 


westment and will rank among the 
st 12 im pavrolls and the first 6 in 
st of maternal 

Natural gasoline, propane and bu 


tane would be extracted from the gas 


before export. P ropane and butane, 
if recovered in large amounts, should 
form the basis of new industries in 
\lberta. The propane could be used 


is bottled gas for fuel in rural area 


Both propane and butane would b 
iwailable for the manufacture of svn 
thetics like nylon and rubber 


In addition, Northwest has been 
ipproached about thi possibilities of 
extracting sulphur from the gas for 
chemical industry purposes. A plant 
capable of producing 300 tons of sul 
phur a day is projected 

Mr. Walker also dealt with the ex 
tent of Alberta gas current 
ind estimated future 
the province over export other 
questions related to the export topic, 
which was recently aired before th 
\lberta natural gas commission 


reserves, 
consumption im 


ind 


Russians Claim Chemical 
Industry Is Growing 


Moscow—A 32 percent increase im 
1948 output as compared with 1947 
was registered by the enterprises of the 
chemical industry of the USSR accord 
ing to a government announcement 
The production program for nitrates, 


calcined and caustic soda, synthetic 
dves, svnthetic rubber, automobile 
(Continued) 
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Machines are producing more work at lower cost 
... with Adjustable Speeds from A-c. Circuits 


Thousands and thousands of installations ago, a 
new system for transmitting power to machines by 
electricity was introduced without fanfare. Today, 
after ten years, this Reliance V*S Drive has the respect 
of management in countless plants in every industry. 
It is one of the surest ways to increase production and lower 
operating costs! 

Reliance V*S, the original Packaged, All-electric, 
Ad justable-speed Drive, will operate direct from your 
plant's A-c. circuit. Controlled manu- 


or from any remote location—it will provide what- 
ever flexibility is needed to secure maximum output at 
minimum cost. Quick, smooth starting and stopping 
and stepless speed changing over an infinite range are 
basic functions. Maintenance of proper tension on roll- 
fed materials, reversal at any point and other special 
functions can be added as desired. 


For further information, write today for Bulletin 311. 
Or, a phone call to the nearest Reliance office will bring 
a Reliance application engineer to show you where 
and how you can use V*S most profitably. 


Sales Representatives in 
Principal Cities 


Conveniently-packaged, factory-wired 
Drives are available from 1 to 200 bp. Two 
or more motors may be operated simultane- 
ously from a single Control Unit. 


RELIANCE 
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Nylon cups fitted with WILLson- 
Wetp* lenses for gas welding. 
Indirect ventilation reduces flash 
and glare hazard. 


Nylon cups fitted with WiLison 
Super-Tough* lenses for chip 
ping, snagging and other heavy 
duty operations. Cups are well 
ventilated to reduce fogging. a 


for Safety Goggles 
Greater Comfort 


Greater Strength 


1470 


Greater Vision 


Style L2 


For the protection of your workers’ eyes—and your profits, 
WI son offers this new development in safety goggles. Eye- 
cups of Ny.ton combine unusual strength with exceptionally 
wide vision. Yet they are lighter than other heavy duty 
goggles, contributing to comfort which is a must in getting 
safety equipment worn. 


Extra wide vision is provided by the triangular lens shape, 
an exclusive WILLson feature. The adjustable nose bridge and 
rolled edges of the eyecups assure good fit around the eyes while 
the adjustable elastic headband is adaptable to all head sizes. 


For full information on these goggles of other 
eve and respiratory protective equipment. get 
im touch with your nearest Willson distributor 


or write us direct 


WILLSON PRODUCTS, INC., 223 WASHINGTON STREET, READING, PENNA. 
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tires, rubber footwear, plastics and 
other chemical products and items was 
exceeded. In 1] months of 1948 the 
chemical industry reportedly vielded 
430 million rubles of accumulations 
beyond scheduled production. Since 
1947 figures were never made public, 
and since the ruble underwent a value 
shift in 1948, it is impossible to ob 
tain a true picture of chemic il produc 
tion for the past year other than the 
official indication that it is up 


Canada Gets New Silicon 
Carbide Plant 


Ottawa—Production at Electro Re 
fractories and Alloys Co. of Canada 
it the new Cap de la Madeleine plant 
has started. It is a wholly owned sub 
sidiarv of Electro Refractories & Alloys 
Corp., of Buffalo, N. Y. The plant in 
Canada represents an investment of 
$475,000. Quebec was chosen be 
cause of the cheap available power 
Raw materials will come from [hnois 
and Ohio. In an clectric furnace op 
eration, they will be converted into 
silicon carbide and shipped to the 
parent Buffalo plant for usc m manu 
facture Ihe Shawimgan Power & 
Water Co., will supply 4.000 hp. of 


clectric power 


Merck Plans Further 
Expansion in Canada 
Ottawa—Merck & Co., Ltd Mont 


real) of Canada has received con 
tractors’ tenders for further plant ex- 
tension at Vallevficld, Que., where 
1 $250,000 addition was completed 
recently, with an $85,000 reconstruc 
tion job having been completed latels 
it Merck’s Montreal plant. The Val 
levfield expansion includes four new 
buildings Administration re 
search; sterile techniques; general proc 
ess; and a machine shop. 


Briefs .. . 

Rio De Janciro— Brazil manufactured 
ibout one million tires in 19-$8 and 
hopes to produce 1,300,000 in 
1949, practically meeting domestic 
needs and leaving some for export 
Output has quadrupled since 1940. 

Amsterdam — Announcement has been 
made that Unilever N.V. will estab- 
lish an oil and soap factory at Ma- 
kassar on Celebes in Indonesia 


Ottawa—Canadian imports of chem- 
icals and allied products increased 
to $10,838,000 in October com- 
pared with $9,940,000 in the same 

‘Continued 
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1897 —America’s first cars, hand-built 

and expensive, looked like this. Big 

1estions of the day were—will it run? can 

I ever afford to buy one? Little thought 
was given to washing a car. 


arrived. The electrical horsepower age 


2 1915 Howell “Red Band” Motors 


already under way. Automobiles, as 


well as other goods and services, 


to be better, cheaper. 


were soon 


1935—This combination brush and 

spray was one of many early car- 
washing devices. It wasn't until 1 that 
modern assembly line methods began to 
be applied to the washing of cars. 


NOW, A WASH WHILE YOU WAIT! 


Today—Automatic car 
washers, like this, equipped 
with nine totally enclosed Howell 
Motors, turn out a glistening, 
clean car in a jiffy! Back-break- 
ing labor is gone, valuable time 
is saved—all so that more peo- 
ple can enjoy better living at 
less cost. 

Working in a shower of water is 
a tough job for electric motors. 
But, here again, Howell Motors 
have made good. These rugged, 
industrial type motors are an 
important source of power not 
only for car washing but also 
for fans, pumps, conveyors, 
dairy machines, and all other 
important industrial jobs. 


Are you using Howell Motors? 
Try them! 


4 


Free enterprise encourages mass production, supplies more jobs— provides more goods for more people at less cost. 


Hewell totally enclosed motor built for 
operation in high humidity atmosphere 
Remember, there's a Howell Motor 
for every industrial job 
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HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 


Howell Enclosed or Splash-Proof Motor 


Ow 
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COCHRANE CORPORATION 
3113 N. 17th St., Phila., 32, Pa. 
Please send me a copy of your 
Publication No. 3250 on Cochrane 
C-B System of Condensate Return. 


Zone . . State 


lorEIGN News, cont 


month a vear ago and advanced to 
a total of $97,497,000 in the first 
ten months of 1948 as against $94, 
$21,000 last vear in the same pe 
riod the latest report of the Cana 
dian Government reveals 


Vancouver—Western Oxygen Co 
Ltd. has purchased property at 
Cranbrook, B. C., as its site for a 
$200,000 plant. Development in 
cludes construction of a concrete 
building, 100 by 160 fect, on ce 
ment slab foundation, to handle 
production of liquid oxygen, nitrous 

nitrogen and acetylene in 

shipment for 


K. A 


oxide, 

contaimers ready for 

industrial and hospital use 
\tkinson is president 

Rio De Janciro 
invention of a machine to crack 
babassu nuts which would do 50 
men's work. It is said to handle 
nearly 900 Ib. per hi 
about 65 Ib. of whole kernels 


Ottawa—The building of two caustic 
soda plants is contemplated in 
Chile, according to a report to For 
cign Trade of the Canadian Govern 
ment by E. H. Maguire, Acting 
Commercial Secretary for Canada 
in Chile, who states that the pro 
duction of chemicals in Chile has 
increased 10.8 percent in the first 
five months of 1948 compared with 


the same period of the previous year 


Rio De Janeiro—A French chemist. 
Joseph Blumenfeld, is to study the 
possibility of industrializing castor 
beans in the state of Bahia, at th« 
invitation of the state government 
Brazil is by far the |! 


Newspapers report 


producing 


biggest supplier 
if castor beans to the United States 
Consideration is being given to ex 
portation of oil rather than beans 


Ottawa—The Canadian Government 
has relaxed its import restrictions, 
imposed on account of the serious 
United States dollar shortage, by re 
moving all import restrictions on 

paints, varnishes and lacquers 


Amsterdam—A new Roval Dutch syn 
thetic soap (Tecpol) factor will 
go into operation within a few 


weeks at Pernis, near Rotterdam 

Bombay—A 500,000-gal. power alco 
hol and methylated spirits factory 
is under survey by the province of 
Madhya Bharat, to use the molasses 
produced by the three sugar fac 
tories in the Gwalior area. 


Ottawa—Anglo-Newfoundland Devel 
opment Co. has acquired complete 
control of the Gaspesia Sulphite 
Co. by means of a share-for-share 
exchange offer to Gaspesia minority 
sharcholders 
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A 3,000-gallon central hy- 
draulic system, shown in part above, 
is used for the operation of 55 molding presses in a mid- 
west manufacturing plant. In 1942, Stanoil 18 was intro- 
duced into this large system. 

Tests of oil samples, made every six months, showed 
practically no deterioration of Stanoil. When the oil was 
changed, after more than 3 years’ service, it showed a neu- 
tralization number of only 0.53. In the entire 61% years 
of operation, make-up oil averaged no more than a barrel 


per month and there were no deposit or corrosion troubles. 


These facts indicate the benefits 


you can gain by switching your hy- 


draulics to Stanoil, but they by no means tell the full story. 
This unique, multi-purpose oil will provide clean, depend- 
able lubrication in a wide variety of circulating systems. You 
can replace costly special oils and simplify stocking prob- 
lems by using Stanoil throughout your plant. A Standard 
Oi! Lubrication Engineer will be glad to help you. 

Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 


How to boost the efficiency of your hydraulics} 
| 
| 
| STANDARD OIL COMPANY (INDIANA) G0 © 


How to make 
= 


rbate pipe 


Connections_ 


A “Karbate™ flexible 

= coupling ready for assem- 
bly. Note rubber gasket cover- 
ing serrations on right hand 
pipe, 44” from end. Gasket ly- 
ing on table will be similarly 
applied over serrations on left 
hand pipe. 


Flexible coupling being 
» tightened in place. 


KEEP “KARBATE” PIPE ALWAYS IN STOCK! 


Resists the action of acids, alkalies and other chemicals 
Light weight with adequate strength 

Resistant to mechanical shock 

Immune to thermal shock 

Easy to machine and install 

Full range of sizes and fittings 


For more details, write to National Carbon Company, Inc., Dept. CE 


The term “Karbate’ is a registered trade-mark of 
NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


aa “Karbate” pipe being joined to gas inlet of a “Kar- 
30 East 42nd Street, New York 17, N. Y. « bate” absorption tower by means of strong “Type V" 
Division Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco . 
New Yow, A. This provides purchase for the second wrench to assure 


tightness in joint. 


flanged connection. Note flat place on bolt in foreground. 


THESE PRODUCTS SOLD IN CANADA BY CANADIAN NATIONAL CARBON CO., LTD., TORONTO 4, CANADA 
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Fatty Acids versus Construction Materials 


Part II of a symposium in which 
a representative group of construction 
materials are evaluated for services in- 
volving fatty acids. 


Rubber Lining 


O. S. TRUE, U. S. Rubber Co., 
New York, N. Y. 


The entire series of commonly 
used fatty acids can be successfully 
handled in rubber lined equipment. 
Vhe wide range of synthetic rubbers 
that are available together with nat- 
ural rubber allows the tank lining com- 
pounder to design special linings to 
meet particular service conditions. Al- 
though rubber linings are resistant to 
tatty acids, as detailed below, fatty 
acid service is not ordinarily severe 
enough to call for this group of mate 
rials. Consequently they are not much 
used. There is an exception though 
Sometimes fatty acids are encountered 
in low percentages, say 2-10 percent, 
in much more corrosive chemicals. 
Vhat is what happens, for example, 
in the manufacture of glutamates. In 
such cases, if rubber is the answer to 
the corrosive chemical, one needn't 
fear the added presence of the fatty 
acid. 

Hard natural rubber and butyl] rub- 
ber compositions are satisfactory for 
the lower members of the fatty acid 
series, such as propionic acid. These 
linings are unaffected by the concen- 
trated acids at temperatures up to 
about 160 deg. F. Since butyl rubber 
compounds are soft, they are the ideal 
choice where flexible linings are re 
quired, as for example in equipment 
that is alternately exposed to high and 
low temperatures 

The higher molecular weight fattv 
acids, such as lauric and stearic, should 
be handled in equipment lined with 
soft perbunan oleae These linings 
are resistant to the concentrated acids 
at temperatures as high as 180 deg. F. 
They have high tensile strength, ex- 
cellent tear and abrasion resistance, 
and can be firmly adhered to most 
metals. Soft perbunan and hycar lin- 


1949 


ings may be successfully applied to all 
types of equipment either in the rub- 
ber shop or in the field. 

Soft natural rubber and neoprene 
linings should not be used with fatty 
acids. 

rhe proper choice of these various 
lining materials makes it possible to 
protect storage tanks, reaction vessels, 
valves, pumps, pipe and fittings, from 
corrosion by fatty acids or combina- 
tions of fatty acids with other chem- 
icals, such as animal, vegetable, and 
mineral oils 


Porcelain 


JOHN S. CHOWNING, Lapp Insu- 
lator Co., LeRoy, N. Y. 


As 2 general rule the commercial 
processing of fatty acids does not pre- 
sent a serious corrosion problem. 
Therefore, many of the common 
metals and ferrous and nonferrous 
alloys can be used satisfactorily as a 
material of construction for a great 
variety of chemical process equipment. 
his results in limiting the general 
use of chemical porcelain in the proc- 
essing of fatty acids. Furthermore, 
economic factors and the manufactur- 
ing limitations on the shapes and sizes 
of equipment which can be fabricated 
from porcelain generally rule out its 
use for processing fatty acids 

However, where the processing of 
fatty acids requires chemical purity of 
product, freedom from metallic con- 
tamination; or where fatty acids are 
being processed in conjunction with 
more corrosive chemicals, chemical 
porcelain should be considered as a 
material of construction. 


Chlorimet 


WALTER A. LUCE, The Duriron 
Co., Davton, Ohio 


The Chlonmet allovs are very re 
sistant to fatty acids at elevated tem 
peratures. For instance, Chlorimet-3 
is practically unaffected at temper- 
atures approaching 600 deg. F. How- 
ever, it is usually not necessary to re 
sort to these high alloys when handling 
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EDMOND C€, FETTER, Assistant Editor 


100 percent fatty acids. When high 
purity is to be safeguarded, pumps and 
valves of the high alloy stainless steels 
are satisfactorily applied. The con- 
ventional stainless steels, 18-8-S and 
18-8-S-Mo, aluminum, Monel and oth- 
ers are also extensively used in process 
equipment, pipelines, etc. Pumps and 
valves are also constructed from the 
18-8-S-Mo alloy if a higher erosion- 
corrosion rate can be tolerated 

Chlorimet-3 is being used in services 
where the stainless steels, Monel, alu- 
minum and others are not satisfactory. 
For instance, the wet end parts of a 
Duriron pump were converted to 
Chlorimet-3 for handling sulphuric 
acid acidified fatty acids at 150-180 
deg. F. Although the Duriron was ex- 
cellent from the corrosion standpoint, 
an alloy with better mechanical prop- 
erties was desired to withstand steam 
cleaning of the transfer lines. Fxcel- 
lent results are being received due to 
the simple expedient of changing the 
wet end parts. Tests conducted on the 
other previously mentioned alloys indi- 
cated that Duriron or the Chlorimet 
type alloys should be applied if low 
corrosion and high purity are to be 
assured 

Chlorimet-3 is a nickel base, high 
illoy material with a nominal chem- 
ical composition of 60 percent Ni, 18 
Cr, 18 Mo, 2 Fe and 0.07 C max. 
Chlorimet-2 is also a nickel base, high 
alloy with a nominal chemical compo- 
sition of 63 percent Ni, 32 Mo, 3 Fe 
max. and 0.10 C. Tests indicate that 
the latter alloy shows a slightly higher 
corrosion rate than the Chlorimet-3 
for fattv acids above 212 deg. F. Both 
these allovs are available in the cast 
form only and are machinable. At 
present, production is limited to 
pumps and valves. 


Iron and Steel 


A. W. SPITZ, American Cyanamid 
Co., New York 


Iron and steel are not generally used 
in fatty acid service. Where product 
contamination is not objectionable, 
some fatty acids may be handled in 
steel providing the temperature does 
not exceed approximately 85 deg. F. 
Steel drums with a protective lining, 
however, are widely used for shipping 
commercial fatty acids. 

(Continued ) 
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We wrun¢ its neck 
15,000 times 


The heart of the AMERICAN 
Every Angle Dial Thermom- 
eter is its neck—a paradoxical 
but picturesquely true descrip- 
tion. For the astonishing neck 
can be moved and turned a full 
180 degrees on two axes to 
face exactly where you want 


it for easiest reading. 


Does continual moving hurt 
the “neck"’? Not unless you 
move it more than 1,000 times, 
for one long-suffering model 


endured this cruel punishment. 


How easily you can install 
the Every Angle on irregularly 
shaped tanks, boilers or other 
equipment! Insert the ther- 
mometer and turn its face wher 
ever you want it. It is adapt- 
able to all types and shapes ot 


process equipment. 


With this unique feature, 


you are also sure of enduring 


accuracy—a quality of all 


AMERICAN Thermometers. 


dmerwan Gla hal and Recordung Ther- 


rite to them to for information 
AMERICAN 


Industrial Instruments 
A Product of 
MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 
Meters of American industral instruments, Hancoct Volver 
Gouges, Consolidated Solety ond Bele! Volves 
Builders of Cronos, ond ood lifter 
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WORTHITE PUMPS discharge fatty acid still. 


Iwo at left handle purified fatty 


acids. Two on right handle pitch, or bottoms; pitch is at 400-500 deg. F. 


>- 


WORTHITE VALVES, about 50 of them are shown, control flow of fatty acids 
to and from run-off and blending tanks. Pipes and tanks are stainless steel. 


W orthite 


W. FE. PRATT, Worthington Pump 
And Machinery Corp., Harrison, N. J. 


Vhe principal application of 
Worthite for handling fatty acids is in 
of centrifugal pumps and 
gate valves. Hundreds of pumps and 
wer a thousand valves are used for 


the form 


iandling pure and crude fatty ‘acids 
ind mixtures, many contaiming such 
ontaminant is Sulphuri acid 
I witchel cagents, glycerine, salt. 
vent Ive, and various catalysts 

Some of the austenitic stainless 


steels are, in general, satisfactorily re 
sistant to the fatty acids but where 
high velocity is encountered, as in 
centrifugal pumps, especially with sul 


phuric acid present, the higher al 
loyed, “super-stainless” Worthite an 
alysis is considered more economical 
In the case of Worthite valves versus 
15-8 moly valves the cost of Worthite 
averages 10 to 15 percent higher 
However, in the case of Worthite 
centrifugal pumps, due to standardiza 
tion on the one grade of Ni-Cr-Mo 
illoy, and thereby achieving large vol 
ume production, Worthite pumps are 
ictually lower in price than our ordi 
nary stainless steel pumps of equal 

construction 
In 1940 a series of tests was made 
by a large soap company on various 
metals in hot fatty acids. This com 
pany’s report contains the following 
Continued) 


Mav 1949—Cuemicat ENGINEERING 


| 
| 
|| 4 
— 


MORE EVIDENCE ON HOW DURCO EQUIPMENT 
MINIMIZES THE COST OF HANDLING CORROSIVES 


Here are more examples 
of how the use of Durco 
equipment has avoided 
costly replacements and 
shutdowns 


These photographs show 
what Durco means by “cor- 
rosion-resistance .. . yeors, 
even decades of unfailing 
corrosive-handling service. 
This corrosion- resistance is 
not provided by any coat- 
ing or lining; it is inherent 
in the alloy of which the 
equipment is made. It is 
uniform throughout the en- 
tire wall thickness. 

Durco has specialized in 
developing and producing 
corrosion-resistant alloys 
and equipment for services 


like these for the past 37 ; 


THE DURIRON CO., INC., DAYTON 1, OHIO 
Gentlemen: 

Please send me, without obligation, your bulletin 100— 
"Guide To Selection of Durco Corrosion-Resisting Alloys” ond 
“General Catalog 


steel 
CHLORIMET WO. 2—Hickel 
base, high molybdenum 


alley 
CHLORIMET NO. 3—Wickel 


atley 

Alse DURCO D 10, MOWEL, 
INCOMEL, PURE NICKEL, 
WI-RESIST, STEEL, ond 
CAST IRON 


DURCO EQUIPMENT 

INCLUDES: 

CENTRIFUGAL PUMPS 

VALVES 

PIPE AND FITTINGS 

HEAT EXCHANGERS 

STEAM JETS 

TANK OUTLETS 

EJECTORS 

KETTLES 

AND OTHER TYPES OF 
PROCESS EQUIPMENT 


‘ Durco Adv. 88-GM 


Nome Title. 
Company. 
Address. 
City. State 


| 
al 
‘ Ni DURCO ALLOYS 
for these two bulletins. They wil give you an overall 
ot what Durc has you. 
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A NEW TOOL 
BETTER MIXING 


SIZE 
25 TO 350 
GALLONS 
AND LARGER 


TWO MIXERS 
IN ONE 


Combines Paddle Mixer and Homogenizer 


The mew AGI-MIXER (incorporating our HOMO-MIXER) gives o FINER mix 
thon any other apporotus, frequently in 1/10th the time. Material is agitated 
slowly by the paddies of AGI-MIXER, being worked downward to the HOMO- 
MIXER, which mixes and shears at high speed ond pressure. This produces 
particles of extremely fine size, which are ejected upward again to the 
AGitator paddies. Thick heavy viscous mixtures can be mixed and homogenized 
at the same time. We furnish complete outfit, including motors and kettle. 
Sizes from laboratory to production plant 


WRITE FOR COMPLETE DATA TODAY 


EPPENBACH, Incorporated 


45-10 VERNON BLVD. LONG ISLAND CITY 1, N. Y. 


ALSO 


HERCULES 


(CORK CUSHIONED) 


CARBOY BOXES 


available im 
5 & 13 gallon sizes 
to comply with ICC—1A 


Available in 6'2 gallon size 


to comply with specifica- 
tion ICC-1D 


Cc WRITE FOR COMPLETE INFORMATION = 
NATIONAL BOX & LUMBER COMPANY 


HOME OF HERCULES CARBOY BOXES © NEWARK 5.N. J. 
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data on various metals exposed to 
liquid fatty acids at a temperature of 
550 deg. F. for a period of 60 days in 
a commercial fatty acid still with vio- 


lent circulation. 
Mils Per Year 


Cast Worthite . 0.6 
Pure Silver oe o8 
Coin Silver 1.6 
Silver Solder, 1,400°RP. 

MP ees 3.7 
Silver Solder, 1,200°F 

16.3 
Silver Solder Copper 

Free 3.5 
Inconel 2.5 
Tye 116 Sta s 4.1 
yy 17 Stainless 2.8 
Type 347 Stainless 10.0 
18-8 Stainless 15.2 


Ihe above tests led to the general 
use of Worthite pumps and valves, 
ind now with the advent of continu- 
ous soap processes the organization is 
greatly expanding the application of 
Worthite. While the continuous fat 
splitting and soap processes differ, 
they all require numerous low to me- 
dium pressure centrifugal pumps for 
circulating, transferrimg and filtering, 
for which standardized Worthite 
pumps are available. Over 200 Worth- 
ite pumps were purchased in 1948 
for these processes 

Other processes involving fatty 
acids, where Worthite pumps and 
valves are widely used, are tall oil re- 
fining, sulphonated oils and esters, 
solvent extraction, glycerine refining, 
hydrogenation, catalyst recovery, de- 
vdration. The acidified or “spent 

e” common to the low pressure fat 

splitting process is considered to be 
one of the more corrosive solutions to 
be handled in such plants. A recent 
test of a Worthite specimen in the 
spent lve” tank showed no measur- 
ible corrosion. Many plants use 
Worthite pumps and valves for trans- 
ferring ind filtering operations in the 
glvcerine recovery process 

Woburn Chemical Corp. uses both 
the Twitchell process and the batch 
autoclave high pressure process for 
splitting fats and oils of all kinds 
Their processes, therefore, involve 
»ractically the whole gamut of corro 
ive ynditions encountered in the 

duction and treatment of fatty 
ls. About 25 Worthite centrifugal 
uumps and between 200 and 300 
Worthite valves are used throughout 
the plant, the first application being 
made in 1936. Some excellent photo 


sraphs of the various tvpes of equip- 


p 


ment in the Woburn plant at Kearny, 
: . were published in Chemical 
Engineering for August 1947. The 
illustration of the blending tanks on 
page 109 of that issue shows a Worth- 
ite pump and a number of Worthite 
valves. The accompanying photo- 
graphs show in more detail a few of 
the many applications of Worthite in 


this plant —End 
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"Conditions W 


ere disastrous 
for candy making" 


This Leetrodryer, 
mounted on the roof 
of Ponce Candy In- 
dustries’ plant at 
Ponce, Puerto Rico, 
maintains a relative 
humidity of 55°, in 5 
the department where 
Fiesta” candies are 


wrapped. 


Lectrodryer solved that problem 
and helped step up production 10% 


Mr. Rafel Pou, Plant Manager, reports: “We 
ran into lots of trouble before we had the 
Leetrodryer installed. Now we are maintaining 
a temperature of 75° and a relative humidity 
of 95% with one CHT Leetrodrver and a 30 HP 
Chrysler Airtemp unit. During the winter. 
when the temperature drops, we save a lot of 
electric current by using the Leetrodrver alone.” 

. production has stepped up at least 10%, 
because our automatic wrapping machines now 
operate at top 


You don't have to work in the tropics to have 


ODRYERS DRY 


LECTR 


Cnemicat 1949 


trouble with high humidities. Lectrodryers are 


providing “*winter weather the vear around” 


in such cities as Spokane, Minneapolis, Chicago. 
Cleveland, Buffalo, Philadelphia. and on around 


the world. Production has been standardized. 


quality of products improved, by making plants aa 
independent of outside weather conditions. 
Whether the moisture that’s giving vou 
trouble is in the air, in a gas or organic liquid. . 
there’s a Lectrodrver to remove it. Tell 
DRYing problem to Pittsburgh Leetrodrver 
Corp.. 303 32nd Street, Pittsburgh 30, Penna. 


In England: Birlec, Limited, Tyburn Road, Erdingon, Birmingham 
In Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sidney vf 


REGISTERED TRADEMARK U.S. PAT. OFF 
~ 
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U. S. Bureou of Mines Photo 


The microscope shows why DICALITE® 


filteraids give brilliantly clear liquids 


The photo reproduced above shows particles of Dicalite Speedflow 
magnified 6,000 times by the electron microscope. It illustrates more graphi- 
cally than many words the reason Dicalite filteraids give brilliant clarity at 
high flowrates. The “needle-like”, elongated, or otherwise irregularly- 
shaped particles assume a “straw-pile” arrangement in the filter cake. Mil- 
lions of microscopically fine interstices are formed which trap the smallest 
solids, yet allow liquor flow at high rates. Besides Dicalite Speedflow there 
are other grades affording a wide range of performance so that you can reg- 
ulate the operation of your filter station to meet production demands, or 
maintain desired clarity and output with liquors of varying filterability. 
Complete data gladly sent on request. 


{ 
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MAN OF THE MONTH 
R. L. Murray 


On May 17, R. L. Murray, executive 
vice president of the Hooker Electro 
chemical Co Niagara Falls, was 
awarded the 1949 Jacob F. Schoellkopf 
Medal of the Western New York Sec- 
tion of the American Chemical Society 

Mir. Murray, who has becn with the 
Hooker company smce 1916, was 
the minecteenth recipient of the medal, 
which is conferred annually upon a 
Western New York chemist or chem 
cal engineer for outstanding achieve- 
ment. He was cited “for his engineer 
ing ability and for his unusually able 
direction of chemical research and de 
velopment in the chlorine and alkali in 
dustry.” 

As vice president in charge of re- 
search and development from 1941 
until he became executive vice presi 
dent last January, Mr. Murray super- 
vised the development of many im 
portant chemicals by Hooker during 
World War Il. Among them were 
dodecyl mercaptan, a compound used 
in making synthetic rubber; aluminum 
chloride for synthetic rubber and 100 
octane gasoline; hexachloroethane for 
smoke shells and smoke pots; hexachlor 
benzene for Signal Corps colored flares; 
lauryl pvridimum chloride for disin- 
fectants; new additives for motor oils 
ind gear lubricants; compounds to pro- 


t textiles against fire, water, and Hagen Corp., Pittsburgh. He suc- ibe 
mildew; and improved plasticizers to ceeds Clyde F. Williamson who has 
keep clothing and tarpaulins from be resigned. 
oming stiff in Arctic regions 
Mr. Murray also collaborated in the Sidney D. Kirkpatrick was elected a 
known as BHC. He was sent to Ger Book Co. at its board mesting April hs 
many toward the end of the war as a 25. He has been the consulting i 
special investigator for the Chemical editor for chemical engineering os 
Warfare Service to survey German texts and reference books since 7 
hemical plants manufacturing military 1928, a director since 1936. Dr. -, 
chemicals, and prepared numerous re Kirkpatrick will continue as editor a. 
ports on various phases of German of Chemical Engineering. Ps 
hemical production at that time 


Born in San Francisco. on Nov. 3 
1892, Robert Lindley Murray received 
the B.S. degree in chemistry in 1913 
ind a chemical engineering degree in 
1914 from Stanford University. After 
1 brief period as a draftsman at the 
Western Sugar Refinery in San Fran 
isco, he became works chemist for the 


‘lavton W. Reynolds, who recently 


completed 30 years service with the 
Sherwin Williams Co. of Canada 
Ltd., has joined the firm of Casgrain 
& Charbonneau Ltd., Montreal, as 
technical adviser of the scientific in 
struments division. 


Lloyd V. Sherwood has been named 


assistant coordinator of the agricul- 
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Pacific Coast Borax Co. in Alameda, t 
Calif., and later was transferred to the i 
East as assistant to the superintendent . 4 
of the company’s Bayonne, N. J. plant S. D. Kirkpatrick L. L. Malm 
Joining the Hooker company as re- L. Louis Malm has t d chiet ' 
search chemical engineer, he assisted in ” is | m has been named chie ; 
operating an explosives plart for the engineer of Industrial Rayon Corp 
government ia 1917-18, and became Malm joined the rayon company $ 
plant superintendent in 1920. He was headquarters engineering staff in 
chef 1944, and was named plants and 
and made director of development anc "a 945 
a member of the board of directors in process engineer in 1995. a 
1937. In addition to his present office . » 
in the Hooker company, he is vice Nicholas M. Walker has a, “1 _ 
president and a director of the Hooker pointed to the pacvaeing and be P aa 
Detrox Co., Inc., which has a plant in Me Salt 
Tacoma, Wash anufacturing Co. to assist in mat- Rey 
Mr. Murray was national singles ten ters relating to — and regis- as 
nis champion in 1917 and 1918, and tration of Pennsalt products. oP 
also at one time held the Pacrfic Coast be 
record for the half-mile run ~. Frederick S. Bartlett has been ap- u/ 
ar pointed factory manager of the Bris- 
cm or 10n on the 4 tol, R. 1, plant of United States Ag 
can Cemical Society's national Council, Rubber C ‘ 
Mr. Murray has been a director of the 
American Institute of Chemical Engi- 2 
neers. He is a member of the Ameri- Howard A. Sommers has been a 
can Association for the Advancement pointed manager of carbon dioxide 
of Science, the Electrochemical Society, lant operations for Pure Carbonic, 
the American Arbitration Association, mag with headquarters in New 
the Chemical Corps Association, Phi York. 
Beta Kappa, Sigma Xi, Phi Lambda 
Upsilon, and Kappa Alpha Warren L. McCabe has been made a 
vice president of Flintkote Co. 
tural chemicals group of Monsanto Robert E. Wilfong, research chemist fo 
Chemical Co.'s organic develop- in the acetate research section of 


ment department. the rayon technical division of E. I. 
du Pont de Nemours & Co. at 
W. L. Rippeteau has been appointed Waynesboro, Va., Linton G. Ray, 


manager of development for Wyan- Jr., and John P. Wilkins, research 
dotte Chemical Corp. group leaders in the rayon pioneer- 
ing research section at Buffalo, N. 

W. J. Osbora has been appointed dis- Y., have been promoted to research 
trict manager at San Francisco for (Continued ) 
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NAMES IN THE News, cont. . . 


supervisors. Chiles E. Sparks, a re 
search supervisor in the rayon pio- 
necring research section at Buffalo, 
has been transferred to Wilming- 
ton as coordinatot of dye work on 
fibers and will be liaison with the 
ganic Chemicals department group 
working im the same field 


| Carl F. Prutton has been appointed 
vice president-director of operations 
of all the Mathieson Chemical 
Corp.'s plants and Arthur T. Ben- 
nett, vice president, has been placed 
in charge of the eight plants ac 
quired from Southern Acid and Sul 
phur Co. R. B. Worthy and J. F. 
Newell have been named vice presi 
dents 


Cc. 


Prutton 


J. Morrisroe 


John J. Morrisroe has been appointed 
esearch director of Purex Corp 
Ltd.. South Gate. Calif. He was 
formerly manager of technical serv 
ice for Oronite Chemical Co., San 
krancisco. Miorristoe, who has had 
onsiderable experience in synthetic 
esin and paint research, is a chem 
ical enginecring graduate of Colum 
University 

Frank J. Curtis, vice president in 

harge of coordimatimg sales, and 

Carroll A. Hochwalt, vice president 


ind coordinator of the compam 


research, development and patent 
ictivities, have been clected to the 
ard of directo f Nlonsant 
Chemical Co 
Ccorge M. Hartley has been named 
natcrnals engmeer for the chemicals 


Co vemical department. He wil 

yonsible purchasing, con 

tr g uventor md scheduling 

f all raw ils through 

the for mn i m plant 
it Pittsfiel \naheun, Calif; ane 
Schenectady in Waterford. N.Y 
Bruce H. Sage, professor of chemical 
cngimecring in the Califorma Insti 


tute of Vechnology, 
ent of the new § 
Scientihe Co. Award 
cnted next 


s the hirst recip 
Precision 
in petroleum 
bhe award will be pre 

September at the 


i 


American Chemical Society's fall 
meeting m Atlantic City. 


A. P. Black, president-elect of the 
American Water Works <Associa- 
tion, has been named head of the 
department of chemistry at the Uni- 
versity of Florida. He has been a 
member of the faculty since 1919. 
He succeeds the late Townes R. 
Leigh. 


Russell W. Mumford has been ap- 
pointed vice president in charge of 
technical operations for American 
Potash & Chemical Corp. With 
his new appomtment, he retains the 
position of consulting engineer. As 
vice president im charge of technical 
operations, \Mlumford succeeds Sam- 
uel Cottrell who resigned recently 


Gordon Kiddoo, New York, 1s 

specializing as a consultant on syn- 
production; synthesis of 
natural 
produc 
gasinca 


now 


thesis gas 
fuels and chemicals 
gas, ol, and coal; oxygen 
tion: Aluidization of solids 
tion and utilization of coal; and 
pilot plant design and operation 


from 


Altred L. Ferguson, professor of chem 
istry at the University of Michigan, 
has been clected president of the 
Electrochemical Society tor the 
1949-1950 term. Dr. Ferguson has 
been a member of the society since 
1918 and has long been active in 


affairs 


society 


.. Ferguson 


k. A. Haagensen 


Howard A. Sommers has been ap 
pomted manager of carbon dioxide 


plant operations for Pure Carbonic, 
ir th headquarters m New 
York 

Paul R. Austin, an assistant directo 
#t the chemical department labo 
itory at Du Pont's experimental 


tation in Wilmington, has been ap 
director of the clectrochemi 
ils department's technical di 
Harold J. Barrett, chemical research 
it the Niagara Falls, N. Y., 
jaunt, was named manager of field 
h with headquarters in Wil 
Campbell — Robertson, 
nanager of chemical research at the 
Perth Amboy, N. J., plant has suc- 

Continued) 
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“Instant, Stick-Proof 


with 


HOMESTEAD 


Lever-Seald 


Valves 


A powerful lever-and-screw device— 
built into each valve—prevents sticking 
and assures positive action at all times 
and under all conditions. Corrosive or 
viscous fluids, temperatures as low as 
40° below Zero or as high as 1120° F., 
pressure or other adverse conditions 
that ordinarily cause valve failures, can- 
not affect the operation of Homestead 
Lever-Seald Valves. 


Homestead Lever-Seald Valves oper- 
ate faster too, 16 to 28 times faster than 
sctew-stem-type valves. Seating pres- 


Cremicat 1949 


sure is first relieved with the lower lever 
“A” just enough to overcome friction. 
Then a quarter-turn of the upper lever 
“B” fully opens or closes the valve. Full 
seating pressure is again applied with 
the lower lever to make a positive, leak- 
less seal. 


Homestead Lever-Seald Valves can be 


NOTE THESE OUTSTANDING FEATURES 


1. Instant Stick-proof operation. 
2. Querter-turn fully opens or closes. ; 
3. Positive see! without lubrication. 
4. Seating surfaces slways protected in both open ond 


furnished in combinations of metals and 
alloys to suit your requirements in sizes 
1%" to 10", for pressure from vacuum 
to 1500 pounds. 

Write today for full information and 
copy of Section 3, Valve Reference 
Book No. 39. 


HOMESTEAD VALVE MANUFACTURING CO. 


CORAOPOLIS, PA. 
271 


| 
| 
5. Unobstructed straight-line Auid flow. 
6. All operating protected from damaging effects 
| 
py 
P.0.BOX 13 1 
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| control ceeded Dr. Barrett at the Niagara 

S dus Falls plant. Earle A. Harding, who 
has been director of the technical 

division, and Paul J. Carlisle, who 

has been manager of field research, ' 

will retire from active service about 

the end of this year. Until that 

time they will serve as special as 

sistants to their successors 


William M. Lofton, Jr., has been p 
named director of the division of 
research and development, Sloss 


r 
Roto-Clone's uniform ai Sheffield Steel & Iron Co., Birming 


delivery assures constant ©. , ham, Ala. 

effective control at dust source P. W. Leppla has been appointed as ' 
sociate director of Har- 


old Reintjes is associate director of 
development for the research and 
development division laboratory of ; 
Great Lakes Carbon Corp. at Mor- 
ton Grove, II. 


HE two charts at left tell an 
important story. The one above 
shows how rapidly air volume de- 
clines as ordinary type collectors 


become clogged with dust. Result— 
constantly varying exhaust volume Richard T. Amold of the University 
, of Minnesota has been named win 


with parallel variations in effec- / 
tiveness of control at point of dust ner of the $1,000 American Chem 
ical Society Award in Pure Chem 


neration. 
istry, financed by Alpha Chi Sig 

Now examine the cheet below. ma, national chemical fraternity 
This is a Roto-Clone® at work. Presentation will take place next 
Constant air volume is exhausted fall in Atlantic City. 
hour after hour, day in and day out. 
Continuous high efficiency dust Arthur B. Lamb, for the past 30 years 
collection is assured without a min- editor of the “Journal of the Ameri } 
ute’s time out for unit maintenance. can Chemical Society,” has been 


awarded the Priestley Medal of the 
ACS. Presentation will be mack 
next fall in Atlantic City 


The Roto-Clone method of dust con- 
trol applies centrifugal and dynamic 
forces in combination to remove the 
dust particles from the air stream. 
There are no collecting elements to 
clog or clean. Dust is discharged 
automatically for easy removal with- 
out interference to operation. 


Robert L. Moore, formerly vice presi 
dent in charge of research and 
development, Robbins Tire and 
Rubber Co., Tuscumbia, Ala., has 
recently accepted the position of 


uf director of research and product de- 
j you will want to put Roto-Clone with Division, Raybestos-Manhattan. 
its small space requirements on the Inc., at Manheim. Pa 
job. There's a type and size for every ; . 
service. For complete information, Roy G. Hemminghaus, formerly a 
contact your local AAF representa- . : 
d manufacturing superintendent at 
Queeny plant in St. Louis has been 
*Roto-Clone is the trade-mark (Reg. U. S. Pat. appointed to the newly created post 
Of.) of the American Air Filter Company, Inc., of general production superintend 
Jor various dust collectors of the dynamic pre- 
cipttator and hydro-static precipitator types. ent 
AMERICAN AIR FILTER COMPANY, INC. Joseph H. Bianco has joined the ester 
326 Central Avenue, Lovisville 8, Ky. division of the Glyco Products Co 
In Canada: Darling Bros., Led., Montreal, P. @. at Natrium, W. Va. He is a gradu 


ate in chemical engineering of the 


9} Drexel Institute of Technology and 
| AAL was formerly connected with Du 
Pont’s Grasselli Chemical Division 

‘Ee ROTO-CLON E John W. Copenhaver has joined th« 
i DUST CONTROL EQUIPMENT / Ml. W. Kellogg Co. as head of onc 


of its research groups in the Jer 
Continued 
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BABCOCK & WILCOX TUBE CO. 
“ae A full range of ess, Alley and Carbon Steel T for all Pressure and Mechanical Applications, = 
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It's Easy to 
Assure Your 


py THE CUBIC Foot 


SUPPLY 


4 By leasing Air Products genera- 
tors and making your own oxygen 
from air, yOu can assure your- 
self a continuous supply—with 
no investment for equipment 
At Produ ts generators extract 
your oxygen trom th ul in 
feed # right to your pipe line 
without handling 
If you use over 1,000 bi 
feet of oxygen per nonth, you 
can get these advantages by leas 
ing Air Products oxygen gener- 
ators 
> No Risk of Delivery 

Failures! 
> No Evaporation Loss! 
> No Residual Loss! 
> No Expensive Handling 
and Delivery Costs! 
For full information about this 
modern method of ne your 
oxygen prob ms a 
line—telling us your peak and 
miniumun oxyger loads per 
month. No obligation to you, 
of course 
AIR PRODUCTS, INC. 
P. O. Box 538 
Allentown, Pa. 
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sey City, N. petroleum and 
research laboratory He 
vith General Aniline 


it kaston. Pa 


chemucal 
was formerh 
ind bilm Corp 


Osborn R. Quavle, professor of chem 

try at kmory University, has been 

irded the Herts Medal for out 

tanding contribution to chemustry 

n the Southeast Presentation of 
the medal was made Mav 7 


David S. Weddell, who has been in 
the general evelopment depart 
nent of Monsanto Chemical Co 
n St. Louis for the past two years, 
has been made director of develop 
ment for Monsanto's western di 
vision in Seattle 


L. La Que 


R. B. Mears 


R. B. Mears, manager of the research 


laborat f Carnegic-Ihnois Stecl 
Corp Pittsburgh, Pa., recewed the 
1949 Wil Rodnev Whitne 
Award of the National Association 
Corrosion Engin April 15 
The 1949 brank Newman Spx 
Award went to F. L. La Que, in 
harge of the nginecring 

tion, International Nicke! Co 


n New y Tk Nlears t 
mung and La Que, past presiden 


f the association 


D. S. Snow, D. D. Tlamilton, and J 


M. Kamps have been appointed t 


positrons m the ike ganiza 
thon of t tar p uct t 
the Koppers ¢ Sn hl 
mm stant t ti 
val 
ton ha cen p noted mana 
t Pitt gh trict sak Ka 
been a ed 
John R. Ferree been appointed 
upermtendent of production at the 
\ng Ca slant the 
Wil 
Robert W. Schramm has been adde« 
to the ket inch statt of Spen 
tr Chemical Kansas City, Mo 


| John M. Corliss, recent graduate of 


yomed the 
Continued 


Lovola College hia 


BOWEN 
SPRAY DRYING 


in chemical field! 


LABORATORY UNIT 


PROT UNIT 


@ Bosed on over 20 yeors test work 
experience in the Drug, Chemical and 
Industrial fields, Bowen Engineering 
offers a complete service it the field 


of Spray Drying 


1, TEST FACILITIES 


2 LABORATORY 
SPRAY DRYERS 


PILOT SPRAY DRYERS 


PACKAGE 
PRODUCTION UNITS 


HIGH TONNAGE 
SPRAY DRYERS 


3. 
4, 
5. 


BOWEN ENGINEERING, INC. 
GARWOOD 1, NEW JERSEY 
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Al Stainless Steel Castings 


meet any need for Cleanliness 


Data on the Uses of 


ALLEGHENY METAL 
in Various Industries 
Available now—in- 
formative booklets on 
Allegheny Metal in the 
Chemical, Petroleum Re- 
fining, Brewing, Meat 
Packing, and Dairy In- 
dustries—others in prep- 
aration. Write for this 
valuable data on the 
field in which you are 
interested. 


ADDRESS DEPT. C-75 


ENGINEERING 


CHEMICAI 


May 


Note the clean, sound, fine-grained 
appearance of the Allegheny Metal 
sanitary fittings shown above, in the 
“as-cast” condition. They're typical of 
the wide variety of stainless steel cast- 
ings we produce for the chemical 
processing, food, dairy, beverage, oil, 
paper and textile industries, etc.— 
wherever the purity and quality of 
products must be maintained, and 
where ease of sanitauon and assurance 
of long, trouble-free service are prime 
considerations. 

Allegheny Metal castings are pro- 
duced by methods specially developed 
to protect uniform quality and guard 
against detects. You'll find them su- 
perior both trom the standpoint ot 
machinability and soundness. @ Let us 
quote on your stainless casting re- 
quirements—any shape and any size, 
from a few ounces to 5000 pounds. 
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UDLUM 


STEEL CORPORATION 
Pittsburgh, Pa. 


of Stil 


‘ 
weo 
Son, inc. warehouses 
| 


CENTRIFUGALS 


In the Roberts Fluid Drive Centrifugal! 
ond only in the Roberts machine are 
the following features to be had: 
* 
Standard motor with cur- 
rent peak less than 40%, 
of direct-connected (spe- 
cial) motor drives. 
Uniform torque, with 
adjustable application. 


* 


Simple adjustment for 


accurate speed control 


The inherent design of our Fluid 
Drive machine allows special char- 
acteristics to be incorporated with 
ease, thus suiting it exactly to special 
applications. Let us show you how 
it can be made to work for your 
benefit. Send us your inquiry now... 
it imposes no obligation. 


WESTERN STATES 
MACHINE COMPANY 
HAMILTON, OHIO. U.S.A 
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NAMES IN THE News, cont... 


Analytical Branch, Chemical Divi- 
sion, Technical Command, Army 
Chemical Center, Md., as an an 
alytical chemist 


Richard FE. Hudson, Jr., has been ap 
pointed head of the textile section 
of the applied chemistry division of 
Southern Research Institute, Birm 
ingham, Ala 


Elmer C. Larsen has been named chict 
engineer for the tungsten and chem 
ical division of Svilvama_ Electric 
Products, Towanda, Pa. Dr. Lar 
sen was formerly assistant director 
research for the J. Baker 
Chemical Co 


George L. Parkhurst has been clected 
1 vice president of Standard Oil Co 
of California. He has been presi 
dent of Standard’s Oronite Chem 
ical Co., San Francisco, since 1947 

Joseph Dahle, formerly research di 
rector of Symco Chemical Corp 
and Aspinook Corp., has been ap 
pointed director of research for the 
Atlas Mineral Products Co 


Adolph Harvitt, general manager of 


the magnetic pigment division of 
the Columbian Carbon Co. has 
been clected a ector of the parent 
compan ma urrently serving 
in New York as stant to Presi 


Kayser 


dent C. |] 


merly mechanical en 


Il. Leilich, fo 


KI pow plant project man 
ger for the Rust Engineering ¢ 
ha ned the staff of the Peter | 
Loftus Corp.. engineering consult 


ints, of Pitt burgh 


Il. Neville Potter ha 


been named ex 

! e pr ent and general 

manager of Dearborn Chemical Co 
loronto) of Canada 


( 


James H. Fry has resigned his position 


vith the Amencan Sugar Refining 
Co, to accept a position as research 
hemist with the Atlas Mineral 


Products Co 


H. Snyder been clected 
president of American Zinc Insti 
tute. Snyder, who is president of 
Combined Metals Reduction Co., 
Salt Lake City, succeeds Howard I. 
Young who has held the office since 


1935 

Rov If. Kienle has been chosen to 
deliver the first Joseph J. Mattiello 
Memorial Lecture before the Fed 
eration of Paimt and Varnish Pro 


Continued 


@ One plant made this installation 
entirely from HAVEG—and then 
stopped worrying about damag- 
ing, corrosive fumes. HAVEG can 
give you the same freedom from 
corrosion problems, too. It is a 
different molded material that re 
sists chemical action through its en- 
tire mass. Not just a lining or coat- 
ing, it is not affected by surtace 
gouges or abrasion. What's more. 
itis strong and lightweight. Resists 
shock. And it is remarkably easy 
to machine! 

In tanks, blowers, agitators, 
valves, piping, pumps, towers—in 
a hundred and one applications— 
HAVEG can help you lengthen 
process equipment life, reduce 
maintenance Costs. A trial order 
will convince you—send yours in 
today. Or, write for Bulletin F-5— 
it contains engineering and appli- 
cation information that will in- 


terest vou. 


frailable in complete 
range of sizes to meet 
every process equip- 
ment need! 
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Today when the emphasis is on 


more efficient production 


—when you are faced with the imperative need 


for reducing time-consuming breakdowns 
and work stoppages—don’t overlook the 


proved superiority of Stainless Steel 


in overcoming corrosion troubles. 


No: ONLY does Stainless Steel offer su- 
perior resistance to more types of corrosives than 
any other commercial metal, but where high 
temperatures and pressures are involved in which 
resistance to oxidation and retention of strength 
are imperative—Stainless Steel will most often 
meet requirements. 

In U-S-S Stainless Steel we offer you a group 
of perfected, service-tested Chromium and Chro- 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES CLEVELAND, OHIO - 
COLUMBIA STEEL COMPANY, SAN FRANCISCO NATIONAL TUBE COMPANY, PITTSBURGH - 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - 


mium-Nickel Stainless Steels that are available 
not only in many different analyses but in the 
most complete range of forms, sizes and surface 
finishes available anywhere. 

To help you apply these superior corrosion- 
resisting and heat-resisting steels most econom- 
ically, our stainless steel specialists are at your 
service. The research facilities of the world’s 
largest producer of fine steels stand behind them. 


CARNEGIE ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
TENNESSEE COAL, [RON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S STAINLESS STEEL 


SHEETS STRIP - PLATES - 


BULLETS - PIPE - TUBES - WIRE SPECIAL SECTIONS 
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2 Lister Avenue, Newark, New Jersey 


NON-LEAKING 


E PRECISION 
STOPS SHAFT WOBBLE/ 


Shaft wobble has been the main cause of leakage in old-style side-entering 
agitators. 


When shaft wobble started. the inflexible packing opened and leakage {oi 
lowed. Pulling down harder on the gland merely caused the packing to give 
way. turther aggravating the condition. 


In 1939 this trouble was entirely eliminated by 1° P* E's skilled engineers. 


Check these features 


RIGID SHAFT SUPPORT 
Line-bored, all-welded steel housing 
Well-spaced outboard bal! bearings 
® Generous shaft diameter 


PLUS: 

| © Propellers built of non-corrosive materials | 
© Stuffing box repocked from outside | 

® Packed-under-pressure feature permits stuffing 

l box to be packed without depressurizing vessel | 


For turther information on your specific mixing problems, consult 1° P* E's 
highly qualified engineers. There's no obligation whatsoever! 


1° SIDE-ENTERING AGITATORS ARE USED FOR: 


4 


Blending in extra-large tanks—mixing in conical-b cry 
sweeping the bottom of settling solids stirring organic and inorganic chemi- 
cals used in low headroom conditions. 


©@ FREE: Send for complete descriptive catalogue 


INDUSTRIAL 
Process 
ENGINEERS 


ENGINEERS 


MANUFACTURERS x 


This Emblem means: 


Side Entering Agitators ! 


Branch Offices in Principal Cities 


Names News, cont 


duction Clubs’ annual cenvention 
at Atlantic Citv in November. Dr 
Kienle is director of application re 
search, American Cyanannd Co.., 
Caleo Chemical Division He is 
issistant research director of the 
Amerncan Cyanamid Co 


L. Woroch has joined the stat 
# the Byorksten Research Labora 
tories as a section leader, and James 
FE. Henning as a research chemist 


WW. E. Hanford, director of petroleum 
ind chemical research, has been 
clected a vice president of the M 
Kellogg Co. Pnor to joming 
the Kellogg organization in 1946, he 

it research of General 

Aniline & bilm Corp 


vas cirector 


| 


W. N. Williams 


Hanford 


William N. Williams has been ap 
xunted assistant to the executive 
we president, Westvaco Chemical 
Division of Food Machinery and 
Chemical Corp., New York Pre- 
ously head of the production de- 
partment, Williams will now be con 
erned with gencral administration 
of all departments. He will con 
ontimue as vice president of West 
vaco. Fred S. Rooney, formerly as 
sistant to Williams, has been made 
acting manager of production with 
Raymond F. Moran, previously cen 
tral process control director. as his 
assistant. 


John H. Vohr, who has been assistant 
general superintendent of the South 
Chicago plant of Carnegie-IIlinois 
Steel Corp. for the last four 
vears, has been promoted to the 
gencral superintendency of the com 
pany’s Gary Steel works. Vohr suc- 
ceeds Stephen M. Jenks, who has 
been promoted to Chicago district 
manager of operations of the com 
pany. Edwin H. Gott succeeds Mr 
Vv 


Warren L. Wollrab has been engaged 
levelopment 
\. F. Staley Manufacturing Co., 
Decat Ii]. Other recent appoint- 
rent 1 its technical service and 
hi m are William R. 
Continued 


engimec! 
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CHEMICAI 


...and they 


Creosote tar acid oil, heated to 
sso F., is handled at a 60-foot 
head by the two LaBour pumps 
at the right in the above picture. 
The other two LaBour pumps 


are moving carbolic acid at 


250° F. 


}949 


Vay 


LaBour pumps won these jobs 
because of the user’s experience 
with other LaBour pumps; they 
provide maximum assurance 
against process interruptions due 
to untimely pump failure. Ex- 
treme simplicity of LaBour design 
climinates trouble-breeding com- 
plications. Thorough-going care 
in building—checked step bv step 
with claborate tests including ac- 


specify LABOUR 


tual operation under specified 
head and capacity conditions be 
fore shipment—treduces the possi- 
bility of service difficultics to the 
vanishing point. 

That's whv those who realize 
what they're up against in han 
dling difficult process problems 
take no chances. They know they 
need LaBours .. . and thev specify 
LaBour. 


THE LABOUR COMPANY, Inc. * ELKHART, INDIANA, U.S.A: 


: 
{= 
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New GOULDS 


rite for Bulletin 635-A-1 


for « om ple te details, 


‘The Right Pump 
For Your Job 


Self-Priming Sump 
and Utility Pump 


APPLICATIONS: 


Adaptable to wide variety of uses—drain- 
ing cellars, elevator pits, returning drainage 
to hot wells, draining vats, transferring 


liquids, ete. 


ADVANTAGES: 


All the advantages of horizontal sump 
pump plus the convenience and safety of 
self-priming. Nothing in sump pit but sue- 
tion pipe and float, sump and strainer easy 
to clean, motor not over sump put. pump 
and motor accessible always, built for con- 


operation, 


SIZES: 
Normally supplied for 2 ft. and 5 ft. pit 
depths but ean be used for pit depths up to 
15 ft. by use of extra pipe and rod. Capac- 
ities up to 30 gals. per min. depending 
on head. 

The utility pump (fig. 3230) is same as 
sump but without float switch and suction 
pipe. 


PUMPS, INC. 
Dept. ce, SENECA FALLS, N. Y. 
Please send your FREE bulletin 635-A-1 to: 
YOUR NAME 

COMPANY 


STREET. 


ConvenTION Papers, cont. . . 


Eichen  fesearch chemist; 
Donald FE. Paul, junior research 
chemist; and Richard C. Hansen, 


chemist 


William S. Loose, former director of 
the laboratory development section 
of the magnesium laboratory, has 
been appointed magnesium division 
sales manager for the Dow Chemi 
cal Co 


John Z. Linsenmeyer has been ap 
— manager of mining, petro 
eum and chemical engineering for 
the Westinghouse Electric Corp 


Farle W. Mills, vice admiral USN 
(Ret.), has been elected executive 
vice president and director of Fos 
ter Wheeler Corp., and David Mc- 
Culloch, formerly executive vice 
president has been named vice 
chairman of the board. 


I. T. Meyer has been appointed plant 
manager of Industrial Ravon Corp.'s 
Covington, Va., plant succeeding 
Lester R. Carrier who has retired 


Paul J. Welsh has joined the research 
staff of E. F. Houghton & Co., 
Philadelphia 


Leonard Schaeffer has been appointed 
senior chemist in the products de 
velopment laboratory at the Arco 
Co., Cleveland 


H. Z. Lecher, associate director of re 
search, has been named director of 
research of the Calco Chemical D: 
vision, American Cyanamid Co., 
Bound Brook, N. J., im a consolida 
tion of research, process develop 
ment and dves technical service into 
a single department. Mario Scalera 
is appointed assistant director of re 
search and R. P. Parker, assistant 
director of research, will be in charge 
of pharmaceutical research section 
R. H. Kienle and A. L. Peiker are 
appointed, respectively, director and 
associate director of application re 
search embracing fundamental and 
applied physical chemistry. M. L. 
Crossley, director of Calco’s research 
department is retiring in August 
1949 


Chester F. Moculeski has been ap 
pointed to the technical service staff 
of the Chicago branch of the Glyco 
Products Co 


William H. Lycan has been appointed 
director of research of Johnson and 
Johnson, New Brunswick, N. J. He 
succeeds David F. Smith, who re- 
cently resigned. 

(Continued) 
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Meet a man who “works” in dozens of industries. 

Right now he’s engaged in compounding a special 
adhesive. Perhaps tomorrow he'll be working on a 
spray-on sound deadener. The next job might be a 
sizing, a saturant, a laminant, or a coating. 


But whatever the job, it has this in common with ali y 


the others. The resulting product will be developed 
with given characteristics to meet certain established 
requirements. 

Are you looking for an asphalt, resin, rubber or latex 
compound to take its place in your manufacturing 
process? Or do you want one for recombining? Which- 
ever it is, he can help you. 

And for“ plant protection,” you can't do better than 
Flintkote Protective Coatings. These specialized prod- 
ucts are available in many forms to meet requirements 
for corrosion-protection . .. waterproofing and damp- 
proofing . . . insulation coating . . . and many other im- 
portant jobs around your plant. 
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FLINTKOTE 


\ 


Get complete information on the 
Flintkote line. We'll be glad to 
recommend a standard product to meet your needs, or to 
work with you to develop something to meet unusual re- 
quirements. Mail the coupon or write our nearest office. 


The Flintkote Company, Industrial Products Div. Atlanta, 
Boston, Chicago Heights, Detroit, Los Angeles, New Orleans, 
New York, Washington, Toronto, Montreal 


THE FLINTKOTE COMPANY, 
Industrial Products Division, 
30 Rockefeller Plaza, New York 17, N. Y. ; 
Gentlemen: Please send me data on: ' 
0 Coatings 0 Adhesives © Saturants ; 
O Sizings © Laminants © Binders 
D Protective Coatings Insulation Coatings 
O ProductsforW aterproofingandDampproofing 
O I'm writing about a special problem. ; 


NAME 
ADDRESS __ 
cITY 
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If you are in doubt about whether Centrifugal or Rotary Posi- 
tive tnits will do the best job ot handling “us or air on any 
specific application, you can obtain an unbiased answer from 
R-C dual-ability. 

Because we build both types. in wide ranges of sizes and 
designs, we can make sound compari-ons and can recommend 
without prejudice the units whose capacities, pressures. drives 
and other characteristics deliver the best performance. 

Only Roots-Connersville gives you this dual choice. It comes 
from 95 vears of designing and building gas and air handling 


equipment. exelusively. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


905 Crescent Avenue. Connersville. Indiana 


BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 


* ONE OF THE DRESSER INDUSTRIES 


Names News, cont 


OBITUARIES 


William Richter, 62, former general 
nanager of the fabrics and finishes 
department of FE. 1. du Pont de 
Nemours & Co., dicd in Philadel 
phia March 20 


Walter B. Brown, 74, president, Vic 
tor Chemical Works, Chicago, IL, 
died of a heart ailment in Chicago 


March 21 


Harvey C. Rentschler, director of 


Westinghouse lamp and electronic 
tube research until lus retirement 
n July 1947, dred at his home in 
Fast Orang NX. J. on March 2 


Charles B. Mead, 55, former general 
nanager of the Mead (¢ orp Kings 
rt. died m Flonda March 


Clifton Slusser, 56, vice president of 
the Goodvear tire & Rubl Co 
" 2 wd m Akron March 
irank H. Stohr, 47. general manage 
t the Alls Chalmers Manutactu 
ne Norwood (Oh 


1 March 


Raymond N. Me Adams, forme: 
tary of Hercules Powder ( 
n Del., \pril 


Willard Henry 
Dow, 32. diced m 
Canada March 
1 Dr. Dow. has 
wife, Martha 
Pratt Dow, and 
three issociates 
were killed m the 
crash their 
plane near Lon 
don, Ontano W. H. Dow 
Willard i 

Dow was born in Midland, Mich., 
Jan. 4, attended Midland 
schools; received his B. S. in chemical 
engmecrmg from the University of 
Michigan at the age of 22; joined his 
father's Dow Chemical Co. after grad- 
uation Ile was president, general 
manager and chairman of the board 
it the time of his death. He was a 
director of six other Dow affihates: a 
member of AIChE and numerous 


other technical organizations; a 33rd 
degree Mason as well as a member of 
veral other fraternal organizations 
Dr. Dow had received numerou 
wal mt enition of his 1 
to American chemical mdustry 
Dr. and Nirs. Dow are survived b 
ther son and danghter and two gran 
daughters 
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SIDE ENTRANCE MIXERS 


to 25 H.P. Sizes 
Repacked from outside 


MIXERS AND KETTLES 
Complete with Tank and Drive 
Unit, in vorious types and sizes 

With any style stirrers, 
propellers or turbine 


MAYTON 1, sor 
LOS ANGELES — 150 N. Norton Ave. — Mach. Co. 


» 


| 
oss pibbor 
new caTat Blenders 
INTERNATIONAL ENGINEERING, INC. | 
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MAINTENANCE 
CREW 
HANDS OFF! 


SIER-BATH 


ROTARY PUMP 


ier-Bath Screw Pumps and 

Gearex Pumps are designed to 
do a job—and keep doing it. The 
manufacturer has a full appreciation 
of the high cost of interrupting the 
operation of a line to permit pump 
repairs. On the Internal Gear-type 
Screw Pump, for example, the gland 
is the only point of attention and as 
this is on the suction side, it is 
almost negligible. It is not unusual 
for the packing to last two years 
without repacking. The pressure on 
the gland is so slight that it is pos- 
sible to add a new ring of packing 
without shutting down the unit. 
Send for information. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 


FOUNDED 1905 


Sjer-Bath 


MEMBER A.G.M. A. 


GEAR and PUMP CO. Inc. 


9259 HUDSON BLVD NORTH BERGEN, N J 
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INDUSTRIAL NOTES 


Wright Mfg. Co., Houston, has an- 
nounced an expansion which in- 
volves the construction of a new 
$2,000,000 manufacturing plant on 
Post Oak Road in Houston. This 
new addition was scheduled to open 
in April and will more than double 
the company’s manufacturing ca 
pacity 


Lion Oil Dorado, Ark., has 
proposed for the consideration of its 
stockholders an amendment to its 
articles of incorporation increasing 
the authorized capital stock of the 
company to five million shares with 
out nominal or par value and split 
ting outstanding stock on the basis 
of two shares tor each share out 
standing on the effective date of the 
amendment 


~ 


hicopee Mfg. Corp., Comelia, Ga 
has completed construction of a 
10,000-sq. ft. addition to the main 
plant of its Lumite division at 
Cornelia 


New Wrinkle, Inc., and Chadeloid 


= 


Corp., both of Dayton, have elected 
Robert F. Ohmer as their president. 


I. du Pont de Nemours & Co., 
Wilmington, has reorganized and 
relocated the sales department of 
the industrial division of its plastics 
department. Sales will be handled 
only through three main regional 
offices in New York, Chicago and 
Los Angeles 


Pennsylvania Flexible Metallic Tubing 


Co., Philadelphia has appointed 
James R. Derrick assistant sales 
manager 


Kramer Trenton Co., Trenton, N. J., 


has appointed A. Robert Tankle di 
rect factory representative in New 
York State 


Black, Sivalls & Bryson, Inc., Kansas 


City, has added James R 
Banks to its staff of sales engineers, 
to be stahoned in New Orleans, 
La. C. W. Hayes has taken tem- 
porary charge of the sales office in 
New Orleans. Floyd C. Myers, re 

(Continued 
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— Model F-l Ther- 
mometer priced 
~ from $22. Choice 
of Temperature 
- Ranges. 


wew yoRK 
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Dependable temperature 
indication by Auto-Lite 
points the way to many 
savings in manufacturing 
and storage operations. It 
is sensible economy to 
have one of these low- 
priced accurate thermom- 


eters wherever temper 
ature is an important 
factor, Write for folder 
describing the many types exw 
and styles of Auto-Lite 
Thermometers, dial sizes, MS 
temperature ranges and 


THE ELECTRIC AUTO-LITE COMPANY 


INSTRUMENT AND GAUGE DIVISION, DEPT. CE-S 
TOLEDO 1, OHIO — 


* CHICAGO + SARNIA, 
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NEW LONG-LIFE FEON FILTER CLOTHS 


OF NYLON AND OTHER SYNTHETICS 
FOR ALL MAKES OF FILTERS 


Culminating several years of research, during which time many different weaves of cloth 

were formulated and tested, Filtration Fabrics Div., Filtration Engineers, Inc. now announce } 

a complete line of synthetic filter cloths—including Nylon, Orion, and Vinyon N—with 
= complete facilities for tailoring these new materials to fit any make of rotary vacuum or 
} pressure filter or filter press. 

These new synthetics are remarkably resistant to acids, alkalies, and bacterial action, 

last many times the life of previous fabrics. They save not only in replacements costs, but 

also in the expense of “down time” required for regular changes of ordinary cloths. ) 

Since they are stronger and more resistant to abrasion and mechanical abuse, a lighter - ie 

cloth (which is usually found to be more efficient than a heavier cloth) can often be pi 7 

selected. Woven to give the best possible combination of filtering qualities with moximum. —e ; 

life and minimum blinding or plugging up, they are remarkably easy to clean. Dees ; = - —) 


FEON Nylon FILTER CLOTHS 


Unusually high breaking and tear strength, 
ate even at elevated temperatures. Tough, du- 
it rable, Excellent abrasion resistance. Unaf- 
Bai tt fected by most alkalis and organic acids, 

SERA strong sodium hydroxide solutions, acetic 


tit acid, formic acid, and common solvents such 
Ratt as benzol, carbon disulfide, carbon tetra- 
HE chloride, and trichloroethylene. Not recom- 
+} mended for strong mineral acids and 
re oxidizing agents. Many weaves available. 


FEON Vinyon JV cLotHs 


New, Improved Vinyon N is highly resistant 


to practically all acids, alkalis, and most 
solvents. Includes concentrated hydrochloric 
acid, concentrated phosphoric acid, and A | 
concentrated sodium hydroxide. Not seri- be «| 
ously affected by strong oxidizing agents. ‘g| 
Excellent for hot acids. Many weaves avail- eal 
na able. A third material—strong FEON Orion, 
has excellent resistance to strong mineral 
greases, and acid solids FABRICS DIV. 7 
155 Oraton St., Newark 4, N. J j 
} | We ore interested in learning more about long: | SL 
| | life FEON Synthetic Filter Cloths for: ! ve 
| rvee MATERIAL 
| | PLEASE SEND SAmPLes 
FILTRATION FABRICS DIVISION wna. 
FEO FILTRATION ENGINEERS, INC. i 
weet Newark 4, J. MUmbeldt 5-4446 Lo 
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Products may be mixed, heated, cooled, 
ond stored in this 200 gallon 
Chicago Stainless tank 


COST-REDUCING EQUIPMENT 
—at a competitive price 


Like many others, you con cut costs... ond 


. . increase profits by 


Here ore just @ few of the 
various types of equipment 
made by Chicago Stainless: 


@ Tanks @ Storage Tanks 
@ Chemical Processing Tanks 
Sicam jacketed Kettles 
@ Food Processing Tanks 
@ Transportation Tanks 
@ Reaction Kettles 


with 


quotation from 
Chicago Stainless 
—TODAY. No obli- 


INDUSTRIAL NOTES, Cont 


nonal sales manager, has trans 
terred headquarte trom the mn 
pany branch at Lubbock to Nlid 
ind, Vex. John Cross, 


ws been made branch manager 
it Hobbs. Benjamin W 
Bourne, has been transferred to 
the Midland, Tex., sales office \ 
new sak ith has been opened 
it Nlagnolia, Ark.. under the direc 


n of Ravmond D. Canada 


Magna Manutacturing Co., Inc., New 
York. has announced the associa 
tion of its Texas representative 
\. M. Russell, with Screntitx Sup 


ply Co., Houston, Tex 


Chicopee Manutacturing Corp., Ga, 
has clected J. F. Nicholl vice pres 
dent and a member of the board 
t directors. G. H. Dav I has been 


clected vice president 


Hilton-Davis, Cincinnati. Olio, has 
made test runs at its new beta 


} 
plant 


General Electric Co., Schenectady 
has expanded repair, maintenance 
ind warchousing facilities in Salt 
| ake Citv, Utah 


Kiclev & Mueller, Inc., North Bergen 
N. J... has appointed The Richard 
Barthlemess Sales Co., Jackson 
as its exclusive sales repre 
sentative im Florida 


Link-Belt Co.. Chicago. Il! has 
named Roy E. Jones export man 
wer of the company with headquar 


in Ne ‘TK 


Dorr Co.. New York, has ippomted 
Sociedade lecmca Comercial 
Serva Ribeiro 8S ‘A, Sao Paulo City 


t CXCIUSIVE epresentative 


inion Carbide and Carbon Corp., 
New York, has combined the lami 


tating and the adhesives division 
if the thermosetting department of 
ts subsidiary, Bakelite Corp. ‘The 


sult of the merger will be known 
is the laminating and adhesives di 
ision. Harry Carlson has been ap 
munted manager and J. L. Rodgers 


DC wsistant 


Hollingsworth and Whitney Co.. 
Mobile. Ala. plans a $10,500,000 
! 


program at it pape 


McGraw & Co., New York 
has elected Urban D. Gosselin to its 
vice presidency. Harry W. Mathews 

Continued 
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Temperature 
control demands 


EAGLE-PICHER 


Insulations 


Eagle-Picher Super “66” Insulating Cement 


for permanently efficient, economical installation! 


“Springy Ball” pellets of Eagle-Picher Mineral Wool 
give Super “66” tremendous insulating efficiency. Each 


pellet contains heat-saving dead air cells that remain after 

the insulation dries to preserve permanent low thermal Insulating Feles 

d In additi S “66” actively inhibi Supertemp Block + Blankets 
tivity. tion, active ts 

conductivity. In addition, Supe ively inhibi Loose Wool + Pipe Coveting 


rust on metal equipment. It’s all-purpose, sticks to any Sealestic Insulseal lnsulstic 
shape surface, and withstands temperatures up to 1800F. | A MV Swetchek + Finishing Cements 
Insulating Cements 


Complete technical and application data on request. 


EAGLE-PICHER 
INSULATIONS for 


Since 1843 
THE EAGLE-PICHER COMPANY ' 
CINCINNATI (1), OHIO 
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' Inpustaian Nores, cont . 


has become assistant to the pres- 
ident and Frank J. McClean, con 
troller 


Sun Oil Co., Philadelphia, Pa., has 
announced a ross operating in- 
come for 1948 to be $447,309.19! 
for itself and its subsidiaries. Net 
earnings totaled $42,853,839 


504 Askania Regulator Co., Chicago, 


has appointed Wilson W. Wheeler 
for a builders 


sales manager 


per cent in the Flint yard of J. PL Bur 
roughs and Son, Inc., when Clark fork 
lift trucks were installed. Even im un 
exp inded facilities i} per cent more 
materials are handled with ease 


selected Ralph G. Golseth a di 
rector of the company 


Handling costs quickly dropped 50 i 
K supp Glidden Co., Cleveland, Ohio, ha 


Wyandotte Chemicals Corp., Wyan 
dotte, Mich., has acquired about 
200 acres of land at Dilles Bottom, 
Ohiw. No immediate construction 
is contemplated but the new site 
was acquired for future additions 
to the corporation's organic chem 
ical facilities 


Rose Polytechnic Institute, Terre 
Haute, Ind., has formed an indus 
trial advisory board to the chemical 
engineering department 


A new warehouse designeo for modern 
materials handling, and Clark electrics 
to do the work, cut handling costs 30 
per cent for Associated Food Stores 
Cooperative, Inc., in New York. Sav 
ings benefited member stores instantly 
by enabling them to meet or beat com- 
petitors’ prices 

Think of saving 75 per cent of the 
time required to unload a big trailer 
and reload it with fresh goods by the 


Givaudan Corp., New York, has re 
cently built a plant for the manu 
facture of perfume raw products in 
Delawanna, N.J. Wigton-Abbott 
Corp., Plainfield, N. J.. handled the 


construction 


American-Marietta Co., Chicago, bias 
elected A. King McCord to its 
board of directors in addition to re 
electing the directors who previ 
ously served 


What's yours? How big is your own , aS 
potential saving attainable through Proportioneers, Inc., Providence, R. I, 
faster production, lower demurrage has sent a new demonstration 


charges, fewer accidents, less damage trailer to exhibit its constant rate 
rights and flow responsive proportioning 
aloes i _ It costs nothing to find out how big machines throughout the south- 
Clark method! That's the pleasant a saving this potent cost-cutting eastern states. 
story told by Cleveland Coca-Cola principle can achieve for your busi- 
Bottling Company. Clark machines ness. Just CONSULT CLARK. Godfrey L. Cabot, Inc., Boston, has 
perform other duties, too, at bottling Useful reading——write for the cur- 
rent issue of Material Handling News. appointed Delacour-Gorrie Ltd. as 


plants and warehouses 
its exclusive representatives for the 


sale of carbon black and pine dis- 


ELECTRIC ano GAS POWERED tillates throughout Canada. 
A FORK TRUCKS Chase Bag Co., Chicago, has ap- 
pointed James W. Wells sales man- 
AND INDUSTRIAL TOWING TRACTORS ager of its Portland, Ore., branch. 
: R. V. Bradley has been made sales 


manager of its eastern paper bag 
division, with offices in New York. 


United States Steel Corp., Chicago, 
has appointed Charles V. Master- 
ANY BATTLE CREEK 8. MICH. son, Jr., superintendent of indus- 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD trial relations of the Gary (Ind.) 
IAL TRUCK PARTS AND SERVICE STATIONS IN STRATEGIC LOCAT (Continued) 
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ure Cure for 


No. 304-N Sylphon Packless Valve comes 
in sizes from >" to 2 for pressures up 
to 150 lbs. Also available in larger sizes 
is No. 1304 with flanged connections for 
liquid pressures up to 80 lbs. No. 304-NV 
is ideal for vacuum service. 


valves 


past the stuffing box of an ordinary packed 
type valve. The bellows provides a positive 
seal—is metal-housed for protection against 
erosion. Available in many sizes and types 
with body made of brass, bronze, cast iron, 


@ Even tiniest leaks of valuable liquids 
or gases are stopped—with Fulton Sylphon 
Packless Valves. Installed on pipe lines 
carrying oil, gasoline, or other volatile 
liquids or vapors, these valves prevent 


FIRST WITH BELLOWS 


waste—provide vacuum protection. They 
guard you and your equipment against costly 
losses, explosion, fire, and other damage. 


The valve has a dual-ply, seamless Sylphon 
metal bellows instead of the customary 
packing—eliminating leakage that can seep 


cast steel, stainless steel or monel. 


Widely used in chemical plants, oil refin- 
eries, power plants, aboard ships—or 
wherever steam, air, gases or liquids are 
handled. For complete information, please 
write for Bulletin JC-813. 


Contras « Dovices + Classen 


FULTON SYLPHOR 


ROBERTSHAW FULTON CONTROLS CO KNOXVILLE 4 TENN. 


Canadian Representatives, Darling Brothers, Montreal 
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‘= in such acids as Hydrochloric, Sulfuric, 
Hydrofluoric, Hydrobromic, Phosphoric 
or Acetic is not affected by bases like Sodium 


CRANE PACKING COMPANY 
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Inpusrriat Notes, cont . 


sheet and tin mill of its subsidiary, 
Carnegic-Illinois Steel. suc- 
ceeds William P. Jones who has 
been transferred to Pittsburgh to 
become supervisor of education and 
training for Carnegie-Ilinois 


Timken Roller Bearing Co., Canton, 
Ohio, has appointed M. S$. Downes 
general sales manager of the rail 
wav division. J. MecCort has 
been made assistant general sales 
nanager of the division. Ralph G 
Harmon has become district man 


eer of the firm’s industrial steel 
ind tube divisions in Birmingham 
\la 


\. EF. Staley Mfg. Co., Decatur, IL. 
has added Dale T. Bush to tts im 
lustria ywoducts sales staft 


Vexas Co.. New York, has ngged up 
1 single nder aircraft test cn 
gine with an unusual set of con 
trol instruments in its Beacon, New 
York, laboratories to establish the 
inti- knocking qualities of a ift 

wine fuels 

Kennametal Inc., Latrobe, Pa. has 
noved its New York ofice to 11 
West 42nd St. In its Cincinnati 


Mace C. Russell Miller has been 


ippomtcc i 1 scr engiecc 
Henry B. Worthington has been 
made sales cngmeer m the Spring 


ld. Mas tte ind Thoma 
Kniff, Jr ipplication engmecr m 
the Philadelphia office 


Mason Regulator Co. anada Ltd.. 
Montreal. Canada, has changed it 
name to Ma sa-Neilen Regulator 
Co. Ltd 


Controls, Inc., with othces at 
Hollywood Plaze, Fast Orange, 
N_].. has been orgamzed to cn 


gage in the development and manu 
tacture of electrical cont quip 
nent President o the new mn 
yan C. D. Ga 


Goodvear Tire & Rubber Co., Akron 


Oly has appointed In 
istric In Mahomet 1S 
niddle west distributors of Plio 

n all-purpose idhes 


Bemis Bro. Bag Co., St. Lows, Mo., 

has elected Hl. P. Claussen a mem- 

the board and W 
Loomis vice president 

J. Heinz Co., Pittsburgh has 

named Charles A. John head of its 

p irch de} irtment at its 

expernmental farm and plant breed 

Continued 
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-CHEMLON SEALS ALL ACTIVE CHEMICALS © 
valve to see for yourself. 
= 


The economical transportation of bulk powders and the collection 
of harmful or valuable dusts, are just a few of hundreds of jobs 
performed by KIRK & BLUM equipment in leading chemical and 
process industries plants. 

Through this system, illustrated above, powdered drugs are con- 
veyed 500 feet. Even longer distances may be served. 

Backed by more than 40 years of experience, KIRK & BLUM is 
equipped to design, fabricate and install specialized equipment to 
eliminate your particular problem. To architects, contractors, 
engineers and owners, KIRK & BLUM service means 
undivided responsibility . . . one contract for the system, installed, 
ready and guaranteed to operate. The KIRK & BLUM MFG. 
CO., 2908 Spring Grove Ave., Cincinnati 25, Ohio. 


plant 


Send for these booklets: “Fan Systems for Various Industries”, 
“Industrial Ovens”. 


FOR CLEAN AIR... THE root 
KIRK“ 


AIR HANDLING SYSTEMS — DUST & FUME CONTROL 
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For the same noted pharmaceutical manufac- 
turer, KIRK & BLUM designed and installed 
this system which delivers finely ground 
materials to mixing drums. Up to 3000 Ibs. 
of powder is handled per hour without loss 
to outside atmosphere. 
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steel 


resists corrosion 


|} @ reduces shut-downs and lost production! 
t @ saves time and labor! 
x @ readily field-fabricated! 


The conveyance of corrosive liquids can prove as hard on 
profits as it is on equipment. Saran Lined Steel Pipe is designed 
and constructed to protect YOUR profits. It combines the 
desirable features of steel pipe—rigidity and pressure strength 
—with Saran’s unusual resistance to most corrosive chemicals, 
solvents, and erosion. Another advantage is ease of field 
fabrication. For general service, Saran Lined Steel Pipe can be 
used at temperatures between —40° and 190°F. 


Saran Lined Steel Pipe comes in maximum lengths of 10 feet and 
in sizes from | to 4 inches. Plug valves and futings, also Saran 
Lined, include elbows, tees, companion and reducing flanges, 
and gaskets. AVAILABLE IMMEDIATELY. Write us today for further 
information concerning Saran Lined Steel Pipe and how it can 
solve your problem. Manufactured by The Dow Chemical Com- 
pany, distributed nationally by Saran Lined Pipe Company. 


SARAN LINED PIPE COMPANY 
702 Stephenson Building 
Detroit 2, Michigan DOW 


Portiand Seattle + Toronto 


INpustRiai. Nores, cont 


ing grounds at Bowling Green, 
Ohio. 


Wagner Awning & Mfg. Co., Cleve 
land, Ohio, has been sold to its em 
ployees 


Banner Chemicals, Inc., Cleveland 
Ohio, has been incorporated to 
manutacture rare chemicals tor re 
search work 


Link-Belt Co., Chicago, has appointed 
J. H. Oakes sales manager, enclosed 
drives, with headquarters at Phila 
delphia. He will be assisted by 
Harry F. Kurz as representative, en 
closed drives, with headquarters at 
Chicago 


Industrial Process Engineers lias 
moved into a new and larger plant 
at 8 Lister Ave., Newark, N. J 
Plant and offices were previously 
located in West New York, N. J. 


Edwal Laboratories, Inc., Chicago, 
has appointed George L. Wheeler, 
manufacturers’ agent in Philadel 
phia, as its representative 


Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, has appointed J. P. 
Vederko works manager 


Monsanto Chemical Co., St. Louis, 
has appointed Charles H. Sommer 
to the new position of assistant to 
the vice president in charge of the 
coordination of the company’s sales. 
advertising, and foreign department 
activities 


Multi-Metal Wire Cloth Co., Inc.. 
New York, has elected Siegfried 
Stern chairman of the board. Mr 
Stern is also president of the com 
pany 


Continental Can Co., Inc., New 
York, has begun construction of a 
plant for the manufacture of beer 
cans, food containers and bottle 
caps in Milwaukee, Wis 


Witco Carbon Co. and Continental 
Carbon Co., New York, have both 
elected H. B. Seligman vice pres 
ident. Witco Carbon Co. has elec 
ted Max A. Minnig and John H 
Wishnick directors 


Monsanto Chemical Co., St. Louis, 
has made Cyrus W. Merrell as 
sistant general manager of sales for 
its organic chemicals division 
Gerald F. Pauley has succeeded Mr 
Merrell in charge of pharmaceutical 
sales in St. Louis William M. 

Continued ) 
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SEAL SPRAY NOZZLE 
~ FOREIGN MATTER DEFLECTOR 


anitary Food Process Pump 


This is one of a large ber of BJ Sanitary Food 
Process Pumps installed by Golden State Co., 
Led. For standard application, pump is mounted 
on sturdy sheet-metal cabinet containing drive 
motor, as indicated. Selective Vee-belt drive pro- 
vides for flexible adaptation to variable power 
and speed conditions. Discharge nozzle can be 
rotated to any one of four positions. If desired, 
pump is sold separately for special mounting. 
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CONVENIENT DISMANTLING AND 
CLEANING—Pump can be dismantled for 
cleaning with a few simple manipula- 
tions. Case is held by four swing bolts, 
impeller by a simple bolt threaded into 
impeller hub. 


MECHANICAL SEAL—A simple, water- 
cooled-and-lubricated mechanical seal as- 
sures a trouble-free, easily cleaned stuff- 
ing box. 


STANDARD SANITARY FITTINGS— 
Suction and discharge nozzles are ma- 
chined to receive standard sanitary 
fittings. 

STAINLESS STEEL—AII parts that contact 
pumped liquid are of polished 18-8 stain- 
less steel. 


Byron Jackson Co. 


LOS ANGELES 54, CALIFORNIA 


Offices in Principal Cities 


An unusually compact, easy- 
to-clean, selective speed cen- 
trifugal pump. ..designed to 
meet exacting sanitary and 
mechanical requirements 
7 FRAT DUST SEAL imposed by food evapora- 
tion processes that 
operate under high 
vacuums and high 
boiling temperatures. Ca- 
pacity: 20 to 100 gpm. Head: 
50 to 200 ft. Speed: Selective. 


“het 


OW SEAL BE 
PUMP COVER - 
IMPELLER — 
PUMP CASE A 
MECHANICAL 
> 
A 
fa & 
1 Ons, 
. 
: 
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Inpustriat Notes, cont. . 


Russell has been made general 
branch manager of the division's 
sales office in Chicago. 


General Electric Co. Schenectady, has 
appointed S. W. Corbin assistant 
manager of the industrial divisions 
of the apparatus department. 


Link-Belt Co., Chicago, has moved 
its Spokane, Wash., warehouse to 
new larger quarters at North 1303 
ashington St 


Kerotest a Co., Pitts 
burgh, has appointed Kenneth 
Chicago district sales 
representative 


Freeport Sulphur Co., New York, has 
elected John Hay Whitney chair- 
man of the board of directors. 


Sharp & Dohme Inc., Philadelphia, 
has announced that Henry W 
Gadsden, its director of pharmace 


Fig. 2140 utical production and engmecring, 

GLOBE has been named district chief of 

125 Ib. S.P. the Philadelphia Ordnance District 
200 Ib. W.O.G. 


United States Rubber Co., New York, 
has appointed G. Roger’ McNear 
issistant to its president 


Ms Ib. 5. P. BRONZE GLOBE, ANGLE and CHECK VALVES Freeman Chemical Corp., Milwaukee, 


has be stablished to engag 
to LUNKENHEIMER st the manufacture and sale of proc 
STANDARDS 


essed vehicles for paint, varnish 
ind lacquer manufacturers 


. O. Smith Corp., Milwaukee, has 
established a shop for production 
of heat transfer equipment in con 
nection with its vessel division; 
P. A. Thompson has been made 
product supervisor 


W ant a lower pressure valve to give the same 
dependable, low-cost service you get in higher 
pressure LUNKENHEIMER Valves? 

Here it is— New Fig. 2140 Globe; Fig. 2141 
Angle; Fig. 2142 Life Check; Fig. 2144 Swing 


Monsanto Chemical Co., St. Louis, 
has named Richard ‘T. Clark branch 


Check. These valves feature Lunkenheimer's Fig. 2142 wrt CHECK manager of the New York sales 
traditionally fine design and sturdy construction, 125 tp. s.P. 200 Ib. W.0.G. office of its Merrimac division. He 
plus exclusive silicon bronze alloy stems which succeeds W. E. Drown who will 
eliminate stem thread failure due to wear. Nowhere in the line is dependability go to Boston as assistant to a vice 

more importont thon in Check president of the New England 
Whatever your requirements for lower pressure Volves. These Checks function quick- Alcohol Co., a partly owned sub 

ly ond positively, seat accurately sidiary of Monsanto. Harold E 


service, you'll find these new valves unequalled 24 righty 
for dependability and true economy. 


™ Your LUNKENHEIMER 

DISTRIBUTOR i; stocking these mew 125 
‘ ib. 5.P. Bronze Valves. Call upon him for 
- your original equip pl and 
repoir valve requirements. Ask him for 
Cirevlar No. 582 or write direct. 


ESTABLISHED 1062 Fig. 2144 SWING CHECK Tube Turns Inc., Louisville, has ap 


THE LUNKENHEIMER CS 125 Ib. S.P. 200 Ib. W.0.G. pointed A. B. Judd Supply Co., 
ot 


Y= Houston, Tex., its distributor 


Duston has been appointed assist- 
ant sales manager of the surface 
coatings department 


Bee Chemical Co., Chicago, has elec 
ted M. A. Self president. He will 
continue his duties as sales manager 


CINCINNATI 14, OHIO. U.S.A. welding fittings and flanges in the 
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AC m HARD RUBBER 
CORROS/IC 


is 


| ‘AT ALL VITAL SPOTS 


HARD RUBBER LINED 
Ace hard cubber resists 
all alkalies, metallic salts 


hydro- 


gta 
Strip pickling tank, ACE Rubber Lined chioric # : to 16° ACE Rubber Lined sectional processing 
Similar tanks several hundred feet long nitric acid up tank. Unusvol ond intricate constructions 
hove been supplied with ACE linings. Baume phosphoric acid to con be lined or covered by ACE Process. 


75% sulphuric acid up bas 
Beume, most other 


her corro- 
d countless of 


sive solutions 2° 
Other Ace plastics such “s 
Saran and Parian (poly 


ACE Rubber Lined tank in auvtomotic plating equip- For heavy chemicals: ACE Rubber Lined 
ment. No current loss; permonent installation. 


and Ace plastics bulletins processing tonk with over-flow trough. 


ACE Soft Rubber Lined tonk 11° x 6” x 40° for stor- ACE Rubber Lined storage tank for the Paper Industry. Sectional 
ege of good grode (water white) phosphoric acid. © ction for i in instolling in on existing plont. 


AMERICAN HARD RUBBER COMPANY - wt 


Curmicat 1949 
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part of 


school-day romance 
but it costs 
you money in 
manufacturing 


commodities to and 
from production, assembly, pro- 
cessing or packaging lines costs too 
much. It’s a waste of time and man- 


power. 
Put conveyors to work “carrying” 
— packages, parts, units — loose or 


in containers — up, down, or across- 


through manufacturing or ome 
to storage or shipping. Speed hand- 
ling operations—save time and costs. 

The range, versatility, and flexi- 
bility of Standard Conveyors have 
been developed in more than 40 
years of service to businesss and in- 


ROLLER BELT SLAT- CHAIN CONVEYORS 


AND PILERS + SPIRAL CHUTES 
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“CARRYING” 


dustry. See Standard for any con- 
veyor need, 


STANDARD CONVEYOR COMPANY 


General Offices: North St. Poul 9, Minnesota 
Soles and Service in Principal Cities 


RAVITY & POWER 
COnvEvORS 


Send for Standard’s General 


PORTABLE CONVEYORS 
+ PREGMATIC TUBE SYSTEMS 


InpustrriaL Nores, cont. . . 


Lukens Steel Co., Coatesville, Pa., has 
made Edmund Pfeifer assistant dis- 
trict manager of sales of the Boston 
office. 


General Electric Co., Pittsfield, Mass., 
has appointed Alan T. Wolcott 
manager of advertising and sales 
promotion and John A. Grove man- 
ager of marketing research for its 
chemical department. The chem 
ical department has also imitiated a 
new price protection policy to per 
mit buvers of raw material in the 
paint industry to place orders with 
the assurance that inventories will 
not lose value before they are nor- 
mally consumed 


Monsanto Chemical Co., St. Louis, 
has elected J. G. MacDermot a vice 
president. He is manager of the 
western division of Monsanto (Can 
ada) Ltd. at Vancouver, B.C 


Tennessee Eastman Corp., Kingsport, 
lenn., has appointed Wilson & 
Geo Mever & Co 
distributors for its Tenox products, 
antioxidants for edible fats and oils. 


as west coast 


Sherwin-Williams Co., Cleveland, has 
appointed Walter J. Boll as Gulf 
States zone representative for sales 
to transportation petroleum 
trade 


McQuay Inc., Minneapolis, Minn., 
has reappointed the Halberg Co. 
as its heating and air conditioning 


representative in Brooklyn, Long 
Island, Staten Island and New 
York 


Olin Industries, Inc., Fast Alton, IL, 
has appointed W. C. Schade man 
ager of product divisions 


Commerce and Industry Association 
of New York, Inc. has 
George H. Coppers and John A. 
Hill to its board of directors 


clected 


Metalwash Machinery Corp., Irving 
ton, N.J., has opened an office in 
Detroit. Mich., headed by Webb 
L. Nimick. 


Lever Brothers Co.. Cambridge, 
Mass., has elected James M. Flliott 


Lewis to its board 


and Ralph P 
of directors. 


United States Steel Corp., Chicago, 
has named F.ugene G. Sheasby gen- 
eral staff manager, general sales di- 
vision of its warehousing subsidiary, 
United States Steel Supply com- 
pany. 

(Continued ) 
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Plugs and Receptacles 


are circuit breaking and 
SAFE without additional 
disconnect equipment. 


Grounding 

ona Grounding pole is longer than the others so 
bonded to contact in the grounding circuit is made first 
the receptacle and broken last. 

housing. 


The arc formed by pulling the plug is instantly 
snuffed in the confined insulated arcing 


Arktite Plugs and chamber. 


Receptacles are 
made in two styles. 
With either style 
the portable appli- 
ance is grounded 
before it is eneryiz- 
ed and remains 
grounded until af- 
ter it is discon- 
nected. 


Arktite Style 1 is for uSe 
under conditions where 
it is acceptable to use 


Each plug contact fits closely the opening 
of its individual arcing chamber. 


The arc is broken while the plug contact 
is still a considerable distance inside of 
the arcing chamber. There is no danger 
of the arc traveling over to the other side 
of the circuit or to the housing. 


Two-piece plug is easy to take 
apart and reassemble. 


the contact of the plug 
sleeve with the recepta- 
cle housing to complete 


Direct-pressure clamp insures 
postive grip on the conductor 
cable. 


the grounding safety 
circuit. The extra 
grounding conductor in 
the portable cable is 
bonded to the plug 
handle. 


} CROUSE-HINDS offers 
the only complete line of 
circuit breaking plugs 
and receptacles— 0 
Amp. to 400 Amp., 250 
volt D.C., 600 volt A.C. 
Complete listings are in the 
Condulet Catalog. 


Arktite Style 2 (illustrated here) 
has an extra grounding pole which 
is protected against dirt and 
corrosion. This grounding pole 
forms a parallel circuit with the 
plug and receptacle housings and 
assures continuity of the grounding 


safety circuit under severe service. , 
The green line 


indicates the 
Arktite Style 2. grounding 
Sectional View safety circuit. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


Grounding conductor is bonded to the 
plug handle. 


Ortices Birmingham — — Chicago — Cincinnati — Cleveland — Dallas — Denver - ~ — Los Angeles — Mi!woukee — Minneapolis — New York — Philadelphia 
Francisco — Seattle — St Lous — Washington Resident Representatives — Atlanta — Balnmore — Charione — New Orleans — Richmond. Va — Sal! Lake City 
CROUSE HINDS COMPANY OF CANADA. LTD. Mowe end Piant: TORONTO, ONT 


CONDULETS TRAFFIC SIGNALS AIRPORT LIGHTING: FLOODLIGHTS 
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I you are doing these or similar a> 
processing operations, you will be 
interested in the complete story 


: 


Ke SYSTEM 


and how it eliminates high-humid- 
ity hazards in product quality con- 
trol, and production. 


Proved ... Again and Again in over 
300 installations in the processing 
industries. 


RETURN THIS COUPON 


(1D Send booklets on industrial and Comfort Humidity 
Condittonmng 
(CD Heve Kathobor Humidity Engineer call. No obligation 


HUMIDITY 
CONTROL 


A PARTIAL LIST 


CHEMICAL 
Photographic Film Processing 

and Storage 
Match Drying + Stencil Drying 
Sensitized Paper Migr 
Drug & Pharmaceutical Migr 
Gelaun Capsule Processing 
Glue Drying « Shellac Drying 


Chemical Processing 
' essing of Sodium 
Vitamin Migr 


Rocket Powder Processing 
MANUFACTURING 

General Ceramics Deving 
Storage of Highly Finished Metal 
romon Prever ung) 
Compressed Air Drying 
Covered Cable Drying 

METALS INDUSTRY 

Powdered Metals 
Cupola Dry Blast (Foundry) 
Safety Glass Manutacturing 


Magnesium ( astings Production 


Processing 


Aluminumizing Process 

FOOD 

Drving of lcings—Bakery 
(andy Making « Fish Drying 
Bean Sprout Cultivation 
Vegetable Dehydranon 
Processing Powdered (Coffee 
Cranberry Dehydration 

Milk Drying 

Spagherti Migr 

LEATHER 

Shoe Drying 

PRINTING AND PAPER 

( cellophane Prinung 

Color Lithography & Prinung 
Paper Making 

TEXTHE 

Rayon Storage 

Nylon Hosiery 
MISCELLANEOUS 

Cargo Ship Dehumidificanion 
LABORATORIES & TEST ROOMS 
Paper Testing « Metals Laboratory 
Rubber Testing Laboratory 

niversity Laboratory 
COMFORT AIR CONDITIONING 
Auduworwms Hospital Rooms 
Department Stores - Hotels 
Restaurants Cafeterias 
Drafung Rooms - Office Buildings 
Banks - Dental Laboratories 


OF KATHABAR APPLICATIONS 


INDUSTRIAL NOTES, cont. . . 


Ehrhart & Arthur, Inc. has moved to 
155 Montgomery St., San Fran- 
cisco, Calif. 


Stewart Hartshorn Co., New York, 
has appointed William R. Porter 
sales manager 


Glvco Products Co., Inc., New York, 
has transferred its Brooklyn manu 
facturing and research facilities to 
its main plant at Natrium, W. Va 


Marlow Pumps, Ridgewood, N. J., has 
appointed Andre Rubin, 
sales manager 


Ravonier, Inc., New York, has ele 
ted D. Samuel Gottesman to its 
board of directors 


Minneapolis-Honeywell Regulator Co., 
New York, has acquired the assets 
of the H. Belfield Co. in Phila 
delphia 


Vapor Recovery Systems Co., Los 
Angeles, has established a manufac 
turing afhliate in Paris, France. The 
afhliated company Compagnie 
Pechnique des Petroles headed by 


Zarry Toula 


Sharp & Dohme Inc., Philadelphia, 


has named Elmer W. Metzger di 
rector of domestic branches and 
Don M. Robertson. products mar 
keting manag 


Glidden Co., Cleveland. has ap 
pointed Z. G. Peck regional di 

tor of its Pacific coast paint and 
mish division. Herman Winger 
mis replaced him as acting regional 
director of the Adams & Elting di 


Vision 


American Pipe and Construction Co. 
hays appointed Arthur B. Smith 
manager of the southeastern dis 
trict of its Amercoat division, with 
headquarters in Jacksonville, Fla 


Chas. Pfizer & Co., Inc., has moved 
its domestic sales department to 
the Brooklyn headquarters of th« 
company. 


Synthane Corp. of Oaks, Pa., has ap 
pointed Herbert W. Widdop sales 
manager. Eldridge E. Smith has 
been named assistant sales manager 


Food Machinery and Chemical Corp., 
Philadelphia, has appointed Carl 
E. Schaffer general sales manager 
of its subsidiary, Stokes and Smith 
Co. G. F. Twist has been appointed 
Stokes & Smith's division manager 
at Philadelphia —End 
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Simpson Intensive 
_MixerUsers 


satisfaction with your mixers . . . some used for at 
least 10 years.” 

@"We especially like the totally enclosed drive. The 
ease of loading and unloading has also appealed to 
us.” 


@ We heartily recommend this equip- ‘Sy . 
ment where a fast, uniform blending _ > he 
operation is desired.” 
@ The mixer has saved us in investing in equip- 
ment for a slip house and also is reducing our i z ; 
mixing costs.” 
@’. . . were selected because of the fact that they “| . 
gave such a thorough and reliable mix.” 
.. are happy to be able to express to you our 


", .. mixes have been very uniform . . . maintenance 
at a minimum .. . extremely well pleased with the 
way the muller, plows and fan have stood up under 
abrasives.” 


You can't beat Simpson Intensive Mixers for uni- 
formity, low cost, speed, dependability. There is 
a Simpson Mixer for every problem involving 
dry, semi-dry and plastic materials. 
For complete data ask for the 
Simpson Intensive Mixer Catalog. 


ae 
carrot 


SIMPSON : 
NATIONAL @ 
~ Compan Y 
MIXERS 604 Machinery Hall Bldg. * Chicago 6, Illinois “- 
Manufacturers and Selling Agents for Continental European Countries The George Fischer Stee! & tron Works. Schaffhausen, ¢ 
Switzeriand. For the British Possessions. Excluding Canada and Australia August's Limited, Halifax, England. For Canada 
Dominion Engineering Co.. Ltd.. Montreal. Canada. For Australia and New Zealand Gibson. Battle & Co. Pty. Ltd. Sydney, Australia 
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REDUCE THE LOAD ON 
BOARD AND OPERATOR 
WITH 


WHEELER 


SELF-POWERED 
TELEPHONES 


EFFICIENT 
TALKING 


AND 


RINGING 


20 MILES 


A pair of these 
compact, con- 
venient tele- 
phone units quickly 
and inexpensively sets 
up auxiliary commun- 
ication lines, without 
batteries or power supply connec- 
tions. Use in plants, offices and 
other locations where immediate, 
efficient service saves time and 
money. Supplements PBX and 
intercom systems. See your jobber 
or write direct for descriptive 
booklet SA-8. 


THE 


WHEELER 
INSULATED WIRE CO., INC. 


1905 EAST AURORA STREET 


WATERBURY 91, 

DIVISION OF THE SPERRY CORPORATION 
MAGNET WIRE . cons * BALLASTS 


CONNECTICUT 


300 


CONVENTION PAPER ABSTRACTS 


While wood and cotton fibers dis- 
solve readily to form the viscose solu- 


( 
be nh nhs 


tion, a very minute portion always 
Reve Troubles 300 remains behind undissolved. Small 
Hydrogenation Steels 302 as they are, the undissolved particles 
Insecticides Needed 304 of cellulose would clog spinnerct holes 
What's It Good For? 305 if they were not removed by a slow 
Smog Chamber 307 and expensive filtering step. 
Fextile Processing 307 Seeking to determine why this 
Dust Collection ao troublesome residue fails to dissolve, 
Insecticide Hazards ‘ tiny tufts of cellulose were examined 
Cracker Results 310 
under a microscope and watched 
Biochemical Engineering 312 
3 while they were under attack by the 
Azeotropes 14 
Insecticides in Bekerics 314 dissolving chemic ils. The difhculty 
Air Pollution by SO. 316 was caused by a transparent fiber skin 
Pilot Plant Experience 318 which split like sausage casing, shriv 
Patent Value 318 cled into tiny wads, and kept grains 
Sulphur Troubles 320 ff cellulose compressed so that they 
Fach fiber beg in to swell, but im 


stead of swelling up evenly, the 

RAYON wollen hbers looked like strings of 
pearls or like balloons pinched off by 

. « « Fiber Skins constrictions at various intervals. The 

Otto Goldschmid parts of the fibers that ballooned dis 
lved rapidly, but the constricted 


m wood — portions resisted the dissolving action. 
Both cotton and wood fibers have 
(Continued) 


sausage Casing” 
greatly to the 


\ natural * 
and cotton fibers adds 


cost of rayon 


7 T T T 


Nettco Agitators give big returns for 
your production dollar. They assure 
uniform high quality in your product, | 
conserve production time, and save 
power. Nettco manufacturesa 
full range of agitators, in tur- 
bine, propeller, and paddle 
types. For agitation individ- 
vally engineered to mix your 
product at top efficiency, buy 
Nettco! 


Enclosed NETTCO Drive with NETTCO 
Adopter for flanged mounting 


NEW ENGLAND TANK & TOWER CO. 


THLESTON STREET, EVERETT 87, MASSACHUSETTS 
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OIL CO., INC. 
TXL GASOLINE PLANT 
NOTREES, TEXAS 


The best laid plans of men are 
frequently subjected to change by 
various influencing circumstances. Such 
was the case at Shell Oil Company’s TXL 
Gasoline Plant near Odessa, Texas. 
Brown & Root, Inc., was awarded the 
contract to build a 30,000 mef gasoline 
plant for Shell. During construction, 
new field development made it necessary 
to increase the throughput to 45,000 
mef. Shortly after completion, still 


BOX 


BROWN-BILT 


further demands necessitated tripling 
the original capacity to handle 90,000 
mef! 

We believe flexibility to meet 
changing conditior the prime asset 
of any contractor. |) »wn & Root, Inc., 
will do ALL of your engineering and 
construction or will work closely with 
your own technical personnel to fit your 
needs. 


BROWN & ROOT, Inc. & (ed 


Hous TON eenuas 


CABLE ADDRESS — BROWNBILT 


Associate Companies:— BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC 
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Anti- Corrosive 


STAINLESS STEEL FASTENINGS 


DO THE JOB Petter 


There's No Substitute for Stainless 
Fastenings in the Chemical industry! 


The tougher the specification, the better suited stainless fastenings 
are in chemical processing! Permanent corrosion-resistant, easy to 
break downfor cleaning, safe and sanitary . . . and best of all, 
stainless cuts costs with longer life and lowered maintenance. 


7,000 Varieties 


Anti-Corrosive, America’s oldest and largest supplier dealing 
exclusively in stainless fastenings, carries this tremendous 
. . plus a special order service 
available for occasional odd sizes. 


stock for your convenience . 


Write TODAY for Folder L-49 for Further Information! 


Metal Co. Inc. 
Manufacturers of STAINLESS STEEL FASTENINGS 


CASTLETON-ON-HUDSON, NEW YORK 


Pumping an Abrasive -Corrosive 
Fluid at 850° F 


A newly-devised heating system circulates 
an abrasive-corrosive salt mixture at 850° F 
and even higher. To meet these tough re- 
quirements Lawrence engineers designed a 
vertical centrifugal pump with bearings and 
packing box outside the storage tank. An 
extra heavy shaft, in conjunction with dual 
opposed discharge outlets, minimize vibra- 
tion and wear. All submerged parts are made 
of special alloys highly resistant to corrosion 
and abrasion of the hot mixture. 

Difficult pumping problems like the above 
have been our specialty for eighty-five years. 
Perhaps we can help you 


Ask us — no obligation. 
1% 
| LAWRENCE 
MACHINE & PUMP CORPORATION 


369 MARKET STREET, LAWRENCE, MASS. 
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Convention Papers, cont... 


1 thick inner wall consisting of many 
lavers of cellulose. It is known from 
studies that the cellulose molc 
cules in these layers are arranged in 
a steep spiral along the center of the 

The outer wall of these fibers 
1 thin membrane like the skin on 
1 sausage 

Normally the swelling and balloon 
ing of the fibers is too fast to watch. 
However, it is possible to slow down 
the dissolving and to watch it occur 

1 slow motion. The fibers twist on 
vclling, owing to the unwinding of 

inner wall. The twisting motion 
the fiber forces the outer skin, 
vluch has been split up lengthwise 

the swelling, to wrap itself in the 
pposite direction around the swollen 
iber. 

\s the swelling of the inner wall 

mtinues, the spiral becomes wrapped 
tighter and tighter around parts of 
the fiber, preventing them from swell- 
ing further. The tightly bound parts, 
between the balloons, could not dis 
because they were prevented 
from swelling by the knotted outer 
skin. 

In order to give a perfectly clear 
viscose solution, the best possible kind 
for making rayon, the purification of 
the fibers should include a treatment 
vhich weakens the outer skin so that 
it cannot restrict the swelling of the 
fibers. 


fhe 


solve 


Otto Goldschmid, Rayonier, Inc., before 
Division of Cellulose Chemistry, American 
Chemical Society, San Francisco, March 31 
1949 


MATERIALS 
. Hydrogenation Steels 


George A. Nelson 


Many important chemicals requir 
processing in the presence of hy 
drogen at elevated temperatures and 
pressures at stage. Damag 

used by exposure of steels to high 
ressure hvdrogen might be described 
is attack consisting of decarburization 
ind imtergranular cracking 

\ttack by hydrogen is prevented by 
ulding to the steel anv of the carbide 
clements. thei: 
are) manga 
chromium, tungsten, 
and columbium 


tabilizing 


importance 


molvbdenum 


wse, 


vanadium, titanium 


All the austenitic steels are resistant 
because of their high chromium con 
tent. The presence of impurities such 


as phosphides and sulphides has a 
tendency to increase attack; therefore, 
the total amount of these elements 
should be kept below the minimum 

required by ASTM specifications. 
When corrosives other than hv- 
{Continued) 
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There’s Truth in this “Tall Story” 


r you THINK of all valves in this 
I plant as one valve, you'll see the 
truth in this trick photo. Valves, 
collectively, represent one of the 
biggest investments in equipment in 
any plant. 

That's why, with wages and mate- 
rial costs higher than ever before, it 
is just as important to keep a sharp 
eye on valve maintenance as it is on 
operating costs of larger plant units. 

EXCESSIVE MAINTENANCE of one 
inferior valve is insignificant, but. 
multiplied by thousands. it becomes 


on request 


aserious drain on operating budgets. 

JENKINS BROs. helps you meet this 
problem two ways. First, by build- 
ing extra endurance into Jenkins 
Valves. making them the longest- 
lasting. lowest-upkeep valves that 
money can buy, Second, with advice 
from Jenkins Engineers on any 
question of proper selection, instal- 
lation, or mainte- 
nance. 

For all new installa- 
tions. for all replace- 


PREVENT VALVE FAILURI is @ 28&-page guide to 
valie nomy, fully dlustrated, w case histories of valve 
damage, and + mmendations for prevention by proper 

tion. and maintenance. FREE 


LOOK FOR THIS 


— JENKINS 
VALVES 


White St.. New Types, Sizes, Pressures, Metals for Every Need 


quality and engineering service for 
lowest valve costs in the long run. 
Sold through leading Industrial 
Distributors everywhere. 


Jenkins Bros., 80 White St.. New York 13; 
Bridgeport, Conn.; Atlanta; Boston; 
Philadelphia; Chicago; 

Jenkins Bros. Ltd... Montreal. 


San Francisco, 


DIAMOND MARK 


SINCE 1664 


. 
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THE CONKEY LONG TUBE VERTICAL 
RECIRCULATION EVAPORATOR 


.. Offers those features of design and construction 
which will produce profits under today’s competitive 
conditions. 


@ A virtually complete recovery of 
solids 


@ A uniform end product 


© Efficient performance even when 
operated by unskilled labor 


@ Low maintenance and depend- 
able long time operation. 


The expert advice of a General 
American engineer is available to 
you for consultation. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
PROCESS EQUIPMENT DIVISION 
SALES OFFICE: 10 East 49th St., Dept. 800 . New York 17, W. ¥, 
WORKS: Sharon, Pa., East Chicago, ind. 


OFFICES: Chicago, Cleveland, Pittsburgh, Lewisville 
Oriando, St. Lowis, Salt Lake City, Sharon, Washington, 0. C, 


Convention Papers, cont. . . 


drogen are in the process streams, the 
problem becomes more complicated, 
and additional measures may be re- 
quired in order to fabricate apparatus 
that will be free from trouble. Expe- 
riences with sulphur and ammonia 
show that when sulphur is present, 
either as the clement or as hydrogen 
sulphide, it has the ability to corrode 
cither carbon steel or low-chromium 
stecl when the temperature rises above 
675 deg. F. The corrosion rate rises 
in relation to the amount of sulphur 
in the stream, and a definite recom- 
mendation cannot be made as to the 
amount of alloy required to resist the 
ittack. For complete resistance to 
sulphide attack, the high-alloved steels, 
such as 12 percent chromium or 18 
percent chromium—-S percent nickel, 
wre required. These metals are fre 
quently used as liner materials fer 
reaction vessels and exchangers 

In the case of ammonia it has been 
found that nitriding begins at tem 
peratures above 850 deg. | This 
nitriding is typified by a thin, hard 
brittle line, and occurs on steels con 
taining more than 2 percent chro 
mium. For protection against nitrid 
ing, an alloy containing 16 percent 
chromium, 15 percent nickel, 3 per- 
cent silicon and 0.4 percent carbon 
has been reported as satisfactory at 
50 deg. F. and 12,000 psi. It is also 
understood that a high-nickel alloy 
containing 57 percent nickel, 12 per 
ent chromium and 1.7 percent tung 
sten is used for converters im the 
Clinde process of synthesizing am 
monia. The life varies between 2,000 
md 20.000 hr. depending on the qual 
itv of the casting 

George Nelson, Shell Development Co 


before 14th Midvear Meeting, American Pe- 
troleum Institute. Houston, Apr 4-7, 1949 


INSECTICIDES 


. . « Improvements Needed 
WH. Tisdale & J. W. Williams 


Despite the enormous progress of 
recent vears in the insecticide field, 
there is still a great need for more 
efficient and safer chemicals. There 
1s much room for improvement m 
some of the most commonly used 
products. There are still some im- 
portant insect pests for which there 
ire no satisfactory chemical controls. 

Acute toxicity tests should be made 
in the early stages of development of 
1 new chemical, to protect the chemist 
and his associates from any possible 
hazards during their research. Even if 
no symptoms of poisoning occur, the 
product should be handled with 
reasonable care until the more im- 
portant chronic toxity studies can 
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be conducted. These are expensive, | 


and as a rule are not considered neces- 
sary until it is reasonably certain 
that the product will be put into use. 
At this stage, of course, the question 
of public health becomes an important 
factor, and adequate toxicological 
studies should be made to permit 
effective instructions for safe use to be 
included in all directions 

Fortunately, a few very promising 
insecticides with a wide range of utility 
have been discovered, an outstanding 
example, being methoxvchlor, a cousin 
of DDT which is far less toxic to 
warm-blooded animals 

Wendell H. Tisdale and Jonathan W. Wil- 
liams, E. I. du Pont de Nemours & Co., 
before Division of Agricultural and Food 


Chemistry, American Chemical Society, San 
Francisco, March 30, 1949 


MARKET DEVELOPMENT 
. . « What's it Good For? 
R. H. Ewell 


What is new chemical X good 
tor?” is the perennial question which 
chemical managements are alwavs 
isking their research and sales depart 
ments. This question paraphrases the 
well-known question put to Michael 
Faraday, but in contrast with the 
tempo of Faraday’s time, chemical 
managements hope and expect to have 
the answer in less than a generation 
or two. In many companies, the an 
swer to this question is the function 
of the sales development department 
which bridges the gap between the 
research department and the sales de 
partment. 

There are two basic approaches to 
the discovery and development of uses 
for new chemicals 

Study of the chemical and physical 
properties of the new chemical—with 
what other chemicals will it react. 
what substances will it dissolve, what 
are its effects on plants and animals, 
etc.? 

Scrutiny of the end uses of present 
large-scale chemicals in terms of the 
necessities and luxuries of life 

If these two approach s can be made 
to mect in the middle, the foundation 
will have been laid for large-scale ex 
ploitation of the new chemical 

Io the three classical necessities of 
life food, clothing, and shelter 
there have been added during the past 
century two additional necessities, 
transportation and communication, 
and medicine and hvgiene. In addi 
tion, many luxurics, such as tobacco, 
cosmetics, toilet preparations, photo- 
graphic materials, and others have 
reached a size and stability of demand 
in the modern world nearly equal to 
that of necessities. It is to these large 
groups of necessities and luxuries that 

(Continued ) 
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LOUISVILLE COUNTER-CURRENT 
DIRECT HEAT DRYER 


... offers chemical process plants (for operation 
at either high or low temperatures ) a continuous, efficient, 
low cost means of drying many materials. 


The Louisville Counter-Current Rotary Dryer is a rotating 
cylinder with lifting flights designed to shower the material 
efficiently across the whole cross-section of the dryer cyl- 
inder. This design has the advantage of low first cost and of 
allowing minimum residual moisture in the dried product. 


Write for bulletin No. 54 or ask one of our 
design engineers to analyse your problem. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
Process Equipment Division 
(LOUISVILLE DRYING MACHINERY UNIT) 
1004 Hoffman Bidg., Dept. 800, Louisville 2, Ky. 
WORKS: Sharon, Pa., East Chicago, Ind. 


OFFICES: Chicago, Cleveland, Pittsburgh, Louisville TRADE MARK 
Orlando, St. Lowis, Salt Lake City, Sharon, Washington, D.C. 
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STAINLESS STEEL FOR THE PROCESS INDUSTRIES 


If your processing operation calls for vessels and units of stainless or alloy steels, 
it will pay you to investigate Graver’s facilities and fabricating experience. Under 


f one unified control, this company is completely equipped for manufacturing, weld- 
\ “ 1 ing, forming, machining and finishing all types of vessels. 
AN Ta T4 Materials available for immediate fabrication include stainless, stainless clad, nickel, 
FS -is 8 nickel clad, chrome, Everdur, and aluminum—12 gauge and heavier—polishes up to 


. Yl No. 4 where required. 


No matter what your needs may be, call on Graver and be assured of highest quality 
standards and strict compliance with all code requirements. For full information and 
quotations. . . write now! 


__ STAINLESS AND ALLOY STEELS 


GRAVER} GRAVER TANK & MFG.CO.INC. 


EAST CHICAGO, INDIANA 
YORK + PHILADELPHIA + CHICAGO + CATASAUQUA, PA, © HOUSTON + SAND SPRINGS 
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CONVENTION Papers, cont 


chemical manufacturers must look for 
large-scale outlets for new chemicals. 

Raymond H Ewell, Stanford Research In- 
Stitute, before Division of Industrial and 


Engineering Chemistry, Ameri an Chemica! 
Society, Sar Francisco March 30, 1949 


AIR POLLUTION 


- ++ Eye Irritation 


Magill this list of WIGGINS GASHOLDER 
The smog of Los Angeles is unique and operating advantages when you thin ors 
in that it sometimes produces severe 


: ases, such as 
and disagreeable eve irritation. In chemical process g 


common with the smog in other parts 
of the country, however, it also im co a4 N CH, 
parts a murkiness to the atmosphere. co., / 2; / 

Eye irtitation js severe on only some 
20 occasions during a year, and then 


in only limited areas and for relatively k dvantage of the strong, flexible, 

brief periods of time Reduced visibil Takes . ities developed in synthetic 

ity in connection with smog occurs impervious qualities de P d process 
: ; rubber fabrics by the chemical and pr 


very much more frequently 
The peculiar meteorology of the : 
industries. 


Los Angeles area appears to be de 


Cisive in controlling the time and dura iction] al 
5 rictuoniess seal. 

tion of eye-irritating smog. Studies of Has an absolutely dry f 

meteorological influences have revealed 


Is unaffected by heat, cold, ice, snow, wind 
or rain—even earthquakes. 


an empirical correlation between cer 
tain meteorological factors and the 
time of occurrence of imitation 
from smog. This correlation may be 


ived, d ure, 
useful in forecasting such smog Delivers gas exactly as received, dry, p 


The nature of the substances in undiluted. 
smog that cause the eye ritation js ick 
not vet known. Work on this prob 1; of 1% dead space for quic 
lem is currently progressing by the in Has less than }, of 1% 


vention of improved ways to collect purging. 
and identify the particles that com. 

pose smog, and by determining, under 
laboratory ¢ onditions, the eve irritating 
properties of these substances in Vari 
ous aerosol forms when present in a 
specially-built “smog chamber.” 


Will give years of continuous performance 
without mechanical servicing. 


These all add up to the fact that only with a 


— ical process 
Paul L. Magill, Stanford Research Insti- —_— n you store chem 
tute, before ‘Division of Industrial and Wiggins Gasholder ca y 


ith 
gases wit NO OPERATING cost 


COLLOIDS 


- Textile Processing 


I. Valko 

\lmost the entire ficld of wet proc- give you further details. 
essing of textiles is in the domain of 
olloid science, as it involves phenom 
cna at interfaces between fibers or 
and aqueous solutions There 
force, the mechanism of many wet 
processes invites interpretation — in 
terms of classical colloid chemistry. 
Where, however, a so-called internal 
mtertace is the site of the phenom 
cna that is, where the amorphous GENERAL AMERICAN TRANSPORTATION CORPORATION 
tion of the fiber is penetrated by at 


ist partly molecular or ionic solu 135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINOIS 


tio sin the case of mam lveing 
ti th “la in BRANCH OFFICES: Wew York Washington, Clevelang 
Bulfale . Pittsburgh New Orleans Tulsa Dallas 


terpretation needs to by replaced 
idequate treatment Wouston Seattie losAngeles ~ St Lowis San Francisce 


A General American engineer will be glad to 


TRADE 


Contmned 
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— CONVENTION Papers, cont. . . 


\ lopologically, we have to distin- 

| fecting the surfaces of yarns, the sur- 

ad v < ) Self-Acting | faces of fibers, the amorphous portion 
_ | of the fiber, and finally the whole fiber 

} | a REGULATORS | substance. These processes aim either 


at an addition, a modification, or the 
=~ ~ removal of a substance from the tex- 
tile. Compounds added to facilitate 
textile processing have to be easily re- 
movable, whereas a finish should be 
as durable as possible. For the latter 
purpose use is made of the principles 
of adsorption, insolubilization by 
chemical reaction, and mechanical 
trapping. Reaction with the fiber 
molecules is a special case of insolu- 
bilization by chemical reaction. Two 
or all three principles may be com- 
bined to achieve satisfactory fixation 
\ fair understanding of the mechan- 

ism of finishing processes has been i 
attained in spite of their complexity 
through the knowledge of the degree 
of dispersion of the finishing agent 
during and after application and of 
the degree of accessibility of the fiber 
substance to the finishing agent. In 
some cases, the principles of ionic ad 
sorption have enabled us to define the 
problems more clearly but there is still 
1 great deal to be learned about the 
molecular forces acting between the 
finishing agent and the fiber. 


now give you } 


| MORE 


for your money 


No Extra Charge 
Sizes: \ to 2° inclusive 


TEMPE Ral 
60°F reeges 


UNSURPASSED FoR 
DEPENDABILITY 
and LOWG LIFE 


Lower Maintenance 
Cost and — 


E. I. Valko, E. PF. Drew & Co., before Di- 
vision of Colloid Chemistry, American 
Chemical Society, San Francisco, March 29, 
1949 


CONTROLS HEATING 
OR COOLING MEDIUMS 


C8 DUST COLLECTION 
... Electrical and Mechanical 


It has been known for a long time 


SIMPLIFY your temperature control problems that the rate of precipitation differs 
by standardizing on POW ERS No. 11 Self- widely with different fumes and dusts, 
acting Regulators. Use them when you want that particle size and particle concen- 
a simple rugged control to maintain a con- trati m are contributing factors, and 
stant temperature. They prevent OVER- that adverse back discharge is largely 
heating, save fuel and labor, pay back their dependent upon the electrical con- 
cost several times a year and give years of ductivity of the deposit. It has now 
dependable control. been shown that the resistivity of the 

Backed by over 55 years of experience in deposit is an important contributing 
self-acting regulators. Engineering service factor under all conditions. It has also 
available in over 50 cities. been shown that the resistivity of the 


deposit is affected by temperature and 


Ne. 11 INDICATING REGULATOR hos TYPES AVAMABLE—Direct and reverse acting regulators 
4” dial mounted on top of regulator. Both with Double Seat balanced valve, double unions '3 to 2° moisture concentration in the gases. 
thermometer and regulator operate from _ +s 2 hope —_ Ihe rate of precipitation obviously de- 

~ingie Seat vaive oubie 
come thermal Visval esiees te 1%° lack termines the size of a precipitator. 
3-Way valve to 4° incl. Consequently, it is desirable that con- 
moking it easy to odjust for different —shown in Bulletin 329. 
temperatures. (1185) Use coupon below ditions within the precipitator should 

be so controlled that low resistivity of 


the deposit is maintained. Another fac- 
tor which has been frequently over- 
looked, the erosion factor, can be min- 
imized by proper gas distribution and 
by electrode configuration. 

It has been assumed by many that 


THE POWERS REGULATOR CO., 2727 Greenview Ave. Chicago | 4, Ill. 
Gentlemen: Please send me Bulletin 329. Am interested in control for 


N 
with mechanical dust collectors, defi- 
Firm Name -- nite efficiencies, dependent upon par- 
Bulletin 329 (Continued) 
Address 
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A GRINNELL-SAUNDERS DIAPHRAGM 
VALVE works on a simple principle .. . it 
pinches tight for positive closure and opens 
wide for streamlined flow. The working 
parts of the valve are completely isolated 
from the fluid . .. nocorrosion, nocontamina- 
tion and no leaks. Choice of diaphragm ma- 
terial. Body materials... cast iron, malleable 
iron, bronze, aluminum, stainless steel. Body 


linings . . . glass, lead, rubber or synthetics. 


Grinnell Company, Inc., Providence 1, Rhode Island. Branches: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston 
Long Beach * Los Angeles * Milwaukee * Mi polis * New York * Oakland * Philadelphia * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 
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NO METAL-TO-METAL SEAT... The large 
contact area on which this flexible diaphragm 
seats gives positive closure even when grit, scale 
or other solid matter is temporarily trapped 


MINIMUM RESISTANCE TO FLOW .. . Smooth 
st lined fluid p ge without pockets pre- 
vents accumulation of sludge ond reduces fric- 
tion resistance to a minimum. 


MAINTENANCE REDUCED ... The diaphragm 
is the only part that normally wears out. Replaced 
in ao few minutes without removing valve 
from line. 


Available in various combinations of valve bodies 
and operating mechanisms. 


GRINNELL 
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>> _TERRISS TYPE 304 
STAINLESS STEELWARE 


All made of seamless construction and polished 
inside and outside for maximum corrosion resist- 
ance. 


Also available, measures. dippers. funnels, 
scoops, evaporating pans. water filters. sanitary 


fittings. strainers, buckets. 


etc. 


TERRISS TYPE 316 

STAINLESS STEEL 

BATCH 
CAN 


Seamless construction. polished 
inside and outside. 9'2 gallon. 


PAIL 


UTILITY 


BOWL JAR 


MANUFACTURERS SUPPLYING THE PROCESSING INDUSTRIES 
DEPT. F, 22-24 WOOSTER ST. NEW YORK 13, N. Y. 


~ 


r 
THE HEART OF A GOOD FILTER 
iS ITS FILTER LEAVES 


You can depend on KLEIN 


POSITIVE FILTRATION NO CLOGGING 
© FULL DRAINAGE 


Klein Ideal Diatomaceous Earth Filters and the 
exclusive Klein Filter Leaves, in combination, assure 
positive filtration at all times. Operation, cleaning 
ond maintenance costs are ot a minimum with 
Klein Filters. In addition, many 
radical innovations are incor- 
porated in Klein Ideal Filters. 
You'll want to know about all of 
these if you hove an industrial, 
chemical or food filtration prob- 
lem in your plant. 

Write for latest Klein Bulletin 
Klein Filter Leaf — if damaged, metal 
doth easily replaced. No rivets. 
Note horizontal headers —centroi 
duct—Kiem Cileanout Cap. 


K & MANUFACTURING COMPAR 


1225-29 Scnoci Sweet 13.4 now 
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ticle size distnbution, should be ob 
tainable, as this follows logically from 
the centrifugal force equation. This 
is not the case. There is always a large 
overlapping, both in the collection and 
in the loss, due to turbulence, drag 
effect. and other factors, which cannot 
be definitely evaluated 

Walter A. Schmidt, Western Precipitation 
Corp.. before Division of Industrial and 


Engineering Chemistry, American Chemica! 
Society, San FPrancisco, March 29, 1949. 


INSECTICIDES 
. . Hazards Minimized 
RK. H. Robinson 
Fears that widespread we of DDI 
ind other poisonous new insecticides 
must imperil human health by con 


taminating food have been minimized 
by recent research. Studies of the 


potency of these insecticides have re 
vealed that effective pest control can 
be achieved by amounts so small the 


could not possibly be a health hazard 

Moreover, it has been estimated 
that the amount of all food crops 
treated with anv of the insecticides 
for the control of one or more pests 
would be less than 10 percent by 
weight of the total food consumed 
daily by the average individual 

There is small chance indeed, there 
fore, for anv insecticide, proper! 
used, to leave residues in amounts that 
mav be dangerous to health 

Most insecticides, old and new, 
mav be regarded as toxic to human 
beings, but thev vary materially in the 
mounts that may cause physiological 
complications. Consequently, there is 
n ever-growing need from the view- 
point of both the farming industr 
ind the consumer to learn at what 
level trace amounts of different insec 
ticides may be permitted on food 
without causing health hazards 

R. H. Robinson, Oregon Agricultral Ex- 
periment Station, before Division of Agri- 
cultural and Food Chemistry, American 


Chemical Society, San Francisco, March 29 
1949 


PETROLEUM 
. . « Cracker Results 
C. R. Olsen & E. R. Sterba 


More and better gasoline from fluid 
cracking is the goal of refinery process 
engineers, and the more they know 
ibout what will happen when they 
hange the operating conditions in a 
racking plant, the faster they can 
reach highest efficicncics 

At higher temperatures more olefins 
ire made, the “cat cracker” makes a 
little less gasoline and more gas. The 
lear gasoline has a higher octane rat 
ing, but adding lead to it has less 

Continued ) 
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FOR TEST WORK REQUIRING VARYING 


DRYING CONDITIONS— 


Proctor Varviatle Circulation Fatoralory Diyer 
Proves Sdeally Sutled 


SR RR ER 


The complexity of work which 
passes through the research depart- 
ment of many chemical manufac- 
turers often brings with it, the need 
for drying under a wide variety of 
conditions. Then too, drying test 
work on certain products must often 
be done right on the premises of 
the manufacturer. Some products 
change in physical composition 
while in transit and cannot be 
shipped to the dryer manufacturer's 
research department for accu- 
rate study. 


To meet the need for drying test 
work requiring varying conditions 


Much Proctor drying equipment and textile machinery is cc 
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or for test work that must be done 
at the manufacturer's plant— 
Proctor engineers have designed 
a variable circulation laboratory 
dryer. This dryer is being used with 
marked success by many chemical 
research departments and in uni- 
versity laboratories. 


The dryer, which is customarily 
furnished for use with eight trays, 
is designed so that it may be 
arranged for either cross or through 
circulation of heated air. When it is 
set for through circulation—it may 
further be altered to permit the air 
to flow up or down through the bed 


vered in full or in part by patents or patents pending 


of material on the trays. With this 
dryer, it is possible to duplicate 
conditions in continuous systems— 
making it particularly well suited 
to pilot plant studies. The heat 
source may be steam, gas or elec- 
tricity and the dryer may be 
furnished with wet or dry bulb 
temperature controls—or both— 
depending upon individual 
requirements. 


Frequently when this dryer has 
been installed and is being used 
for test work to study the same prod- 
uct, under a wide variety of drying 
conditions to determine upon a full 
scale drying system—a Proctor re- 
search engineer is on hand to assist 
with the investigation. This is espe- 
cially helpful where the product is 
such that it cannot be transferred 
to the Proctor laboratory for study. 


OTHER PROCTOR LABORATORY 
DRYING EQUIPMENT... 


A small electrically heated labora- 
tory dryer which is well suited to 
the drying of samples or small 
quantities of materials that may 
be loaded on trays or hung on rods 
or hooks, is also in wide use. This 
equipment which is simple to con- 
nect and easy to operate, offers 
the answer to the drying needs of 
many laboratories. Another useful 
laboratory dryer is one especially 
designed for skeins and swatches. 
Textile research laboratories and 
schools are putting this type of 
equipment to good use. 


For additional information on 
laboratory drying equipment— 
write to Proctor engineers today. 


ik 
L 
iil 
74 
| 
31] 


Wing Variable Temperature Heater Section installed in Standard Oil (N. J.) Test Laboratory 


Write for a copy 
of Bulletin HS-3 


Damage by freezing cannot happen to a 
Wing Variable Temperature Heater Sec- 
tion even when the entering air is at a 
very low temperature, because the heat- 
ing element is always under full steam 
pressure. Temperature control is achieved 
automatically or manually by changing 
damper position, not by reducing steam 
pressure. 

Wing Variable Temperature Heater 
Sections are used for fresh air supply, for 
replacing exhausted air, for ventilation 
plus heating and for drying and process 
work. 


L.J. Wing MfQ.Co. 170 West 14th Street, New York 11, N. Y. 


Factories: Newark, N. J., and Montreal, Canada 
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effect in raising the octane further. 

In a large number of tests 45  per- 
cent to 70 percent of the gas oil feed 
stock was converted to other materials. 

lests were run at 800, 900 and 
1,000 deg. using a synthetic catalyst 
The products from cach run were care- 
fully separated into fractions and each 
fraction was tested. 

When operating at constant 60 per 
cent conversion of feed stock, increas 
ing the temperature has the following 
effects l Ihe vicld of dry gas 

three-carbon and lighter) increases. 
Ihe total vield of four-carbon 


»roducts increases. (3) The gasoline 
vield (fwe-carbon and heavier) de 
TEASCS + he amount of deposit 
m the catalyst decreases 5) The 


proportion of olefins in each part of 
the vield increases. (6) The propor- 
tion of paraffinic constituents in 
reases in the three-carbon and lighter 
fractions, decreases in the five-carbon 
ind heavier fractions, and remains 
constant in the four-carbon products. 
7) Octane rating of un-leaded gaso- 


lines increases—both as determined 
by the motor method and the research 
method 8) The octane sensitivity 
mcreases (9) The effectiveness of 


tetracthyl lead decreases 


C._R. Olsen and E Sterba, Universal 
Ol! Preducts Co. before American Institute 
of Chemical Engineers, Los Angeles, March 
8. 1949 


ENGINEERING 
. Biochemistry 
Arthur Pollard 


In establishing a course of elective 
subjects in microbiology for chemical 
enginecrs, the University of Tennessee 
was moved by something more than 
the obvious need to train men for the 
new fermentation industries such as 
penicillin and streptomycin. There is 
1 growing appreciation, not to say 
ipprehension, that all is not well be- 
tween our industrial society and the 
biosphere which nourishes us and of 
which we are a part. The alarmist 
books and articles of the last few 
months, although perhaps needlessly 
pessimistic, have at least uncovered 
the fact that most of us are amazingly 
ignorant of our place in nature; even 
though in our daily lives we already 
feel the pressure of population against 
resources. Throughout the rest of the 
world the pressure is grim and unre 
mutting 

It seems certain that the generation 
of engineers now in school will be con 
cerned with conservation, the elimina- 
tion of spoilage, and the utilization 
of waste to a far greater extent than 
has the passing generation. Fortu- 


(Continued ) 
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CH30H 


A GLENN McCARTHY 


SOS 


ENTERPRISE 


~~ 


symbol of 
PROGRESS 


CH3CHO 


CHueMiIcal 


in petro-chemicals 


Progressive research by the engineers and chemists of the McCarthy Chemical 
Company ts opening New Horizons in Hydrocarbons—producing primary and in- 
termediate chemicals through more economical, more efficient processes that mean 
more abundant, uninterrupted supplies for the Chemical Industries 

One of the most recent results of this progressive research in the petro-chemical 
field is the production of oxygenated hydrocarbons, now achieved through the ex- 
traction of oxygen from the air on a tonnage basis in the newly-completed McCarthy 
Chemical Company plant at Winnie, Texas. This development affords amazing 
new process economy and efficiency; more importantly, it permits the marketing of 
chemicals to precision specifications through more accurate production controls 

Thus, the Chemical Industries are served by this investment in progressive re- 
search—research that also furthers the ends of conservation of our valuable natural 


resources by converting yesterday's wastes into today’s usable raw materials. 


@ 37% INHIBITED FORMALDEHYDE 
@ 37% UNINHIBITED FORMALDEHYDE 


NOW AVAILABLE @ METHANOL @ BUTANE 
@ ACETALDEHYDE @ GASOLINE 
@ PROPANE @ KEROSENE 

@ FUEL OS 


For prompt, sure delivery, McCarthy Chemical Company operates a fleet of 10,000 gallon 
tank cars, specially lined to guard against contamination, specially insulated against temperature 
changes. The Company also maintains storage, dock and loading facilities on deep water. 
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UQUIDOM 
G 
UIDS worTH STORIN 
WORTH MEASURING 
WITH A 
LIQUIDOMETE 
age 


WRITE FOR COMPLETE DETAILS 


LIQUIDOMETER cone 


, 36-29 SKIULMAN AVE., LONG ISLAND CITYIIN.Y 


LUBRIPLATE Lubricants 
are a paradox. They 


THE LUBRICANT 


FOR 
HEAVY 
LOADS 


not only possess enor- 
mous film strength to 


withstand the heaviest 
loads but they func- 
tion with minimum 


drag, hence conserve 
power. The “‘stay-put”’ 
quality of these unique 
lubricants means less 
frequent application 
and less lubricant con 
sumption. Yes, they arc 
most economical, too! 


Write for a copy of The LUBRIPLATE FILM” 


written especially for your industry =~ 
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nately the industrnal thought of Ameri 
can mdustry is far ahead of the rest 
# us. The house organs of leading 


romical Compamics and the technical 


ress are full of articles on the subject 
it food preservation, insect control 
nd waste utilization 
Nhicroorganisms Cause enormous loss 
food stuffs and organic materials 
but thev also may convert damaging 
vaste materials into useful ones. They 
nav, as has been recently demon 
trated, create entirely new products 
It is this field for which the Univer 
ty of Tennessee hopes to train a 


tew selected students I he modest 
im which has been under way 
t nore than a vear has attracted 


ome outstanding students. It is a 
satisfaction to them and to the faculty 
that, upon graduation, there is an im 
nediate demand for their services 
Arthur Pollard, University of Tennessee 
before student chapter, American Institute 


Chemical Engineers, Knoxville, Marc? 
1949 


DISTILLATION 
dzeotropes 


L. Berg, H. C. Carpenter & J. B. Daly 


No data are to be found in the liter 
ature of chemical engineering on how 
the charge composition affects the re- 
covery of products from a batch azeo 
tropic distillation. Everyone has taken 
it tor granted that if there is more of 
one material in the orginal mixture, 
more of it will be recovered. 


When tests were completed. and 
results plotted, it was found that more 
of the more-volatile component of a 


mix is recovered if more is present in 
the original batch, but that the sarne 
umount of the less-volatile component 
is recovered, no matter how much of it 

present orginally. Azeotropic dis 


tillation in general has an advantage 
over ordinarily distillation im giving 
higher vields than ordinary distillation 


L. Berg. H_ C. Carpenter and J B. Daly 
Montana State College, before American 
Institute of Chemical Engineers, Los An- 
celes, March 9. 1949 


INSECTICIDES 
. . « In Bakeries 


L. Holmes 


Objections to DDT and chlordane 
bused on the possibility that they 


might contaminate baker products, 
have been proved unfounded. The 
baking industry needs residual sprays 


of the DDT and chlordane type to 
combat successfully the many varicties 
if pest continually threatening to in 

fest baked goods 
We have no fear that there will be 
Continued 


1949--Cremicar 


© For GAUGING 
g 
UNDERWRITERS: 
‘BORA 
: 
LUBRIF 
© 
| 


and Kieley & Mueller Engineers Responded with 


Designs as Modern as They are Practical! j Ni 
This KONTROL MOTOR Pressure Regulator develops ‘mead 
the high sensitivity needed for closer regulation. Extra-long, 2.8 


heat-treated springs, having low stress factors are used 
together with specially designed diaphragms molded to 
provide extra contact area. This combination assures uni- 
form operating power throughout the stroke of the valves. 

The housing is radical in its effective simplicity. The 
’ boltless diaphragm casing is sealed with semi-circular 
steel clamp rings. Time for disassembly and reassembly to 
inspect or replace diaphragm is thus reduced to a matter of 
seconds. Casing and yoke are steel for maximum strength 
and rigidity. Motors are furnished for DIRECT or REVERSE 
action without deviation in size or accuracy. 

These design advances are typical of the fresh, un- 
fettered thinking Kieley & Mueller urged its engineers to 
employ in redesigning the entire line of automatic controls 
to keep pace with the demands of process industries for 
improved regulator performance under increasingly severe 
conditions. 


Contents — Kieley & Mueller Catalog 47 

Kontrol Motor Diaphragm Valves — Saunders Patent Diaphragm Valves 
Direct and Reverse Acting Diaphragm Motor Top Works — Accessories — 28 
pages. 

Pilot or Direct Operated Liquid Level Controls — Float Valves — Balanced 
Lever Valves — Ball Float Drainers — 30 pages. 

Strainers — 4 pages. 

Pressure Reducing Valves — Auxiliary Pilot Regulators — Pump Governors — 
36 pages. 

Steam Equipment — Back Pressure Valves — Atmospheric or Diaphrag 
Relief Valves — Stop Check Valves — Exhaust Heads — Grease Extractors 
— 16 pages. 


The Age of lastromentation Demapded 
Mere Accurate Aetomatic Controls “ae 
> Ps t 
is 
For Steam, Gas, Air, Oil and liquid Survie | 
=’ 
| 
ros 
MENT 
Pi 
The Kieley & Mueller line includes: in, 
AG 
} Diephragm Volves ig 
Cuemicat 1949 315 


FILTER 
UNITS 


built by 


MULTI- 
METAL 


When you submit your prints to Multi-Metal, 
specifications are followed to the letter. Com- 
plete stocks of filter cloth wire are carried 
right on the premises. We design and fabri- 
cate entire filter units and assemble right ia 
the plant. An example of specialized filter 
work is shown here. All stainless steel unit 
features a demountable filter leaf designed 
for a horizontal pressure filter. This is typical 
of the variety of practical uses to which 
Multi-Metal filter units are put. Write for 
free sample filter swatches on your next 
assignment 


-Multi-Metal 


service te process industries 


WIRE CLOTH COMPANY, INC. 
1350 Gerrison New York 59, N.Y. 


a) 


MANUFACTURED BY 


METAL PRODUCTS CORPORATION 


=i 


THEISEN Stainless Steel 


STORAGE TANKS 


100 TO 1,000 GALLONS 


ALSO IN 
ALUMINUM 
MONEL COPPER 
RUBBER LINED AND 
LEAD LINED STEEL 


Process Equipment 
made to 
your specifications 
or Origineered by us 


316 


CONVENTION Papers, cont. . . 


any contamination of the finished 
product, for there is no physical 
necessity of this occurring. Indeed, 
there is far less danger from con- 
tamination here than there has been 
in the past usage of other poisons 
such as sodium fluoride powders which 
were emploved for many years without 
iy particular adverse publicity, de- 
spite infrequent food poisonings re- 
sulting from their use 

When a bakery is kept as clean as 
possible Dr. Holmes said, “it is be- 
lieved that the application of a tesi- 
dual layer of toxic insecticide on those 
areas on which casual invaders are 
most likely to travel in seeking harbor 
iwe will effectively kill the casual in 
vader individual before it has an op 
portunity to nest. Experience has 
borne out this theory in a general way. 
and specific data are now being col 
lected to support it 

Both DDT and chlordane are used, 
the former in a 5 percent solution 
ind the latter in a 2 percent solution 
\ colorless, odorless oil solvent is em- 
ploved. The material is distributed 
from a pressure tvpe spray tank, fitted 
with a special nozzle which gives a 
fan-shaped, non-misting spray. A spe- 
cial valve eliminates dripping. The 
surface to be treated is sprayed until 
it glistens with wet film. but there is 
not enough to run. This leaves about 
200 milligrams of DDT or chlordane 
per square foot, in keeping with the 
recommendation of the United States 
Public Health Service for spraying 
homes and food establishments for 
malaria control. 
~ Edward L. Holmes, American Institute of 
Baking, and Lioyd J. Salathe, before Di- 
vision of Agricultural and Food Chemistry, 


American Chemica! Society, San Francisco, 
March 29, 1949 


AIR POLLUTION 
. . « Sulphur Dioxide 


Morris Katz 


Sulphur dioxide from industrial 
gases in low concentrations is widely 
distributed in the atmosphere. In con- 
centrations higher than about 0.40 
ppm. it may be toxic to sensitive plants 
it periods during the growing season 
when physiological activity is high and 
the conditions for rapid absorption of 
this gas by the leaves are at a maxi- 
mum. lHlowever, low concentrations, 
in the range up to 0.10 to 0.20 ppm., 
have been demonstrated to be without 
influence on plant life, in the absence 
of visible markings. There is no effect 
in this case after long-continucd ex- 
posure on rate of growth, yield of crop. 
photosynthesis, respiration, or dade 
march of the stomata. The effects may 
be beneficial if the plants are growing 

(Continued) 
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Introducing Your 


Union Multiwall Specialist 


(His job is to make your packaging dollar go further) 


po UNION Multiwall Spe- 

cialist knows how to tailor a 
package to meet the specific needs 
of your product and method of 
distribution. He has helped many 
firms reduce their packaging costs. 
He may be able to do the same 
for you. 


Union Multiwall Bags are used 
in plants making more than 300dif- 
ferent commodities. They're speed- 
ing up packaging, cutting labor 
and shipping costs, giving added 
protection to the product — yes, 
and making customers happier. 


Even if you're now using Multi- 
wall Bags the Union Multiwall rep- 
resentative who calls on you can 
give you new ideas on packaging 
methods that may save youmoney. 
For he is backed by the specialized 
packaging knowledge of America’s 
largest maker of paper bags—with 
its own forests, the largest com- 
pletely integrated Kraft pulp-to- 
bag plant in the world, and skilled 
engineering and design experts. 

Let him show you how Union 
resources and packaging experi- 
ence can help you. 


UNION Multiwall Bags 


UNION BAG & PAPER CORPORATION 
233 BROADWAY, NEW YORK 7, NEW YORK 
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Peas in a pod 


Filter bases, unlike peas in a 
pod, are not all the same. There's 
a right type for every filtration 


job . . . which, when selected by 
experts, results in more efficient 
production at lower cost. 


neers can both recommend 
and furnish the proper filter 
base you require. Paper, cloth, 
vinyon, asbestos, rubber, glass, 
or woven metals are all avail- 
able; and in special cases, spe- 
cial bases are designed. 

For an accurate analysis of 
your filtration problem, call on 
Sperry. Chances are you'll im- 
prove your production efficiency. 


D. R. SPERRY & COMPANY 
BATAVIA, ILLINOIS 
Filtration Engineers for Over 50 Years 


in jater 
valves te bring the pressures 
under contre! 


The ALL-BRONZE CASH -ACMe 
Type Pressure Reducing and 
Regulating Valve was designed to 
this job. its large passage- 


jarge homes. 
The E-41's SCREWED-IN CHROME 
SEAT makes maintenance easy 
while its Mycar seat and Meo- 
prene diaphragm will reduce 
maintenance te a 


6662 EAST WABASH AVENUE. ‘DECATUR, v. a A 
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Sperry'’s experienced engi- 
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in a sulphur-deficient soil or nutricnt. 
No basis in fact has been found for 
the theory of invisible injury. 


Morris Katz, Defense Research Chemical 
Laboratories and National Research Coun- 
cll (Ottawa), before Division of Industrial 
and Engineering Chemistry, American 
Chemical Society, San Francisco, March 28, 
1949 


MANAGEMENT 
... Pilot Plant Experience 


R. B. Semple 


Pilot plant work provides excellent 
opportunities to use mmportant cle 
ments of ability and training, and to 
learn much of company operation. En 
gincering and chemistry are needed 
tor the pilot plant's transition fune- 
tion of putting the chemistry of the 
research men in the language of the 
designing engineer. A project concern 
ing a new industrial chemical, requir 
ing the supply of introductory 
commercial quantities (often called in 
term manufacture), touches on many 
phases of company activity. Sales and 
ales development are vitally con 
cerned. Production is preparing te 
take over. Engineering is designing 
ind planning construction. Service de 
partments, such as accounting, pur 
chasing, traffic, and safety, are 

mtributing. Thus an unusual oppor- 
tunity exists to learn the scope, philos 

shy. and methods of these important 
ictivities. Most factors bearing on the 
f and how of 1 project are represented 
The pilot plant technologist. however, 
not directly concerned with the why 


it a project..a function of manage- 
ment’s development and _policy-form- 


ng groups. However, as an eventual 

indidate for this high level activity, 
the technologist can find no better 
medium than the pilot plant for equip- 
ping himself with vital experience in 
the realm of “if and how.” Obviously, 
the desirable pilot plant man is a broad 
type of technical individual, with apti- 
tudes for good personal relations and 
for common sense judgment. 

Robert B. Semple, Monsanto Chemical 
Co., before Division of Industrial and Engi- 


neering Chemistry, American Chemica! So- 
clety, San Francisco, March 29, 1949 


PATENTS 
National Suicide 
Crosby Field 


In civilizations of little imdividual 
freedom, inventions can rarely be 
made, and can be introduced from 
other lands only by governmental 
permit, and then not primarily for 
the benefit of the common man. If 
made, inventions rarely develop be- 
vond the sketch book. In those most 

Continued) 
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THE PIPE FABRICATION INSTITUTE 


Whenever you order alloy piping from a Quolified 
Fabricator, you benefit by the past and continuing 
research conducted by the Metallurgical Committee of 
the Pipe Fabrication Institute. This research deals exten- 
sively with the behavior of alloys during the various 
fabricating operations, and under the service conditions 
to which they are subjected. The committee coordinates 
both individual and collective research programs . . . 
aids in disseminating currently all available information. 
lt represents an organized, carefully directed effort 
toward the continuous improvement of alloy pipe fabri- 
cation. This is only one of many reasons why alloy piping 
prefabricated by a Qualified Fabricator iy better piping. 
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CHEMICAL FOAM a 
VAPORIZING LIQUID tt CARTRIDGE-OPERATED 
The afi purpose extingurshers ais. of fast-acting foam ideal | Elmmenates annual recharging 
effective on almost ewery bind Nammabdte quid hazards for tres wood. paper, tes 
fee ate on etectrical fives Als gal and 40 ge abowe tiles boots water ont 
too' Mand of pressure operation wheeled units. and systems treeze solut gel. 
MANUAL AND 
AUTOMATIC SYSTEMS 
and other i 
extinguishers 
~ 
AIR FOAM 
Couple Playpipe to bose line 
Every 19 gals water and 
1 gal of PYRENE Foe 
pound yeild toon 
4 bustibles and | 
Hlammadie liquids 


yrene has 
what takes 


Name any kind of fire hazard — 
there’s a PYRENE to guard it 


Every PYrene* product is precision-made 
for sure protection. When you want new 
PYRENE extinguishers, you can get them 
quickly . . . distributors in all leading cities 
carry them in stock. There are 180 
PYRENE service depots throughout the 
country ready to give you immediate re- 
pair service on PYRENE pump-type extin- 
guishers or furnish parts for other types. 
Depend on Pyrene for all your extin- 
guisher needs. Write for addresses of your 
local distributor and service depot. 

T. Ree U.S. Pet. Of 


/ 


PYRENE MANUFACTURING COMPANY 


593 Belmont Avenue Newark 8, New Jersey 
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Affiliated with C-O-Two Fire Equipment Co. 


CONVENTION Papers, cont .. . 
rare incidents that they do they are 
very limited in their application. In 
civilizations of much individual free 
don, inventions can be used, but their 
advent is only occasional and then 
they are used almost exclusively for 
the clite. In civilization, which have 
not only individual freedom but also 
the means of inducing a perpetual 
steady flow of invention, the benefits 
of imvention reach practically the en- 
tire population. The only means yet 
discovered for inducing this flow is the 
limited time protection of a patent 
system similar to the American. The 
multitude of separate inventions thus 
induced soon jom to produce a steady 
stream of mechanical progress which, 


excepting for short termed monopolis 
tic small tnbutaries, is entirely in the 
public domain 


Great as are the material everyday 
benefits the common man receives 
from this induced flow of invention, 
ind the freedom of the inventor or 
his agent to exploit cach invention, 
the greatest is the self-perpetuation 
if the society permitting and encour- 
iging them. We have seen empires 
ind nations come and go, none had 
this induced flow of invention. We 
ourselves have passed through great 
rises; individual freedom and this in- 
duced flow of invention have been of 
the utmost value in saving us. The 
American patent system is the only 
true inducer of the invention flow so 
far discovered. Its abolition or ema- 
sculation, therefore, is not merely a 
matter of slowing down our material 
benefits; it is actually a step toward 
national suicide 
Crosby Field, Flakice Corp. before Amert- 


can Patent Law Association, Washington, 
Feb. 15, 1949 


PETROLEUM 


. . « Sulphur Removal 
Alexis Voorhies, Jr. W. M. Smith 


More high-test gasoline from poor 
grades of crude oil can be made ty a 
new process which removes sulphur, 
the bugaboo of petroleum refiners. 
Sulphur in gasoline increases fuel 
consumption, corrodes engine parts 
and causes knocking. Sulphur can now 
be largely eliminated from petroleum 
srior to cracking by the addition of 
gas under relatively low 
yressurc The entire change, from 
os grade crude to high-test gasoline, 
can be accomplished in a single step. 
Although catalytic cracking provides 
an excellent means of converting most 
petroleum stocks into the maximum 
amount of gasoline, other problems 
still harass the refiner. 
The more sulphur there is in the 
(Continued) 
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CHEMICO 


Offers The Wilton Continuous Process For 


TAR DISTILLATION 


Pitch recirculation reduces coking of 
pipe still... lowers maintenance cost 


+! Distilling and Fractionoting Columns 
Wilton Tar Topping Plont 
Pittsburgh, Po. 
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SEPARATOR & =CRUDE UGHT OF CRUDE TAR 
REFLUX TANK STORAGE FEED TANK 


FRACTIONATING NAPTHALENE 


WASTE HEAT HEAT EXCHANGE? DISTILUNG 
Ou STORAGE 


cou COLUMN COLUMN 


ANTHRACENE Of, CREOSOTE Tag ACID Of 
STORAGE STORAGE STORAGE 


From Tar You Can 
Get These Products 


1. Lew-boiling acid-oil fraction 
with high concentration of phe- 
no! and cresols. 


2. Naphthalene oi! fraction con- 


cold feed. No re-distillation of oil products 
is necessary. Various fuels, including pitch 


PROCESS 

In the Wilton process hot pitch is continu- , ding 
ously circulated at high speed through the from the same unit, or a combination of 
distillation column to the pipe still and back. fuels can be u 

Tar products of the desired characteristics are Greater flexibility — Any product can be var- 
removed in continuous streams. ied without affecting the others. Plants can 
ADVANTAGES be worked on quarter, half or full load, este 
Fewer shutdowns — Turbulence of the pitch without detriment to the pipe still. tor 

in the pipe still prevents coking even when tess space — Installations for modern-size, 
the entry of crude coal tar is stopped. This coke-oven batteries occupy / to 2 less 
reduces shutdowns for cleaning and repairs space than comparable batch plants. 


. substantially lowers maintenance costs. 
Automatic controls — Centralized, automatic 


yleld — Corrosive liquids and light Is 
oils are Yistilled off immediately upon intro- ‘OMtrols imsure constant quality of products 
as well as lower labor operating costs. 


duction of crude tar to the hot recirculating 
pitch. This not only insures a high yield of — Every Chemico-built plant is backed by 35 
years of experience in the design and con- 


oil products, but also reduces corrosion of 
struction of heavy chemical installations. 


the equipment. 
Lower fuel costs — Maximum heat exchange Consult Chemico for all your heavy chemical 
plant needs. 


occurs between hot finished products and 


EMPIRE STATE BUILDING, 350 FIFTH AVENUE, NEW YORK 1,N. Y. 


EUROPEAN TECHNICAL REPRESENTATIVE 


3. Creosote oi! fraction which 
con be mode to comply with 
vorious specifications for use os 
wood preservative or for use as 
benzol-absorbing oil. 

4. Higher boiling fractions con- 
taining concentrations of chem- 
icols such os anthracene, phe- 
nonthrene, corbozole, etc. 


5. Pitches, hord or soft, to meet 
fuel, surfacing, coking, woter- 
proofing, etc. specifications. 


Chemico Plants are 
profitable investments 


CYANAMID PRODUCTS, LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W.C. 2, ENGLAND 
CABLES: CHEMICONST, NEW YORK 
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@Model HC to 

im, of multiple 

ELIMINATE dangerous, damaging chemical fumes and 

goses . . . improve working conditions . . . reduce labor 30. la od 
turnover. Schneible Multi-Wosh absorbs the valuable, a 


foxrc Of creoting material in a proper liquid 
media. No moving parts except fan and re-circulating 
pump. Install at roof or outdoors. Write for names of 
prominent Chemica! Users! Cloude Schneible Co., 
2827 Twenty-Fifth St Detroit 16, Michigan 


ZENITH 


CONTINUOUS PULP PRESS 


A PRODUCT oF 


JACKSON & CHURCH COMPANY, 


“Work well done since 


ConvenTiION Papers, cont 


crude petroleum, the tougher is the 
job of refining the products in order 
to climinate sulphur, which is an ob- 
jectionable impurity in gasoline, kero- 
sene, and fuel oils, In the case of 
gasoline, sulphur is objectionable both 
because it tends to cause corrosion in 
the engine, and also because it causes 
knocking The phenomenon of 
knocking, or pinging, results in poorer 
engine performance, engine overheat 
ing, and fewer miles to the gallon of 
gasoline consumed. 

Low pressure hydrogenation will 
illow the production of high quality 
gasolines of satisfactorily low sulphur 
content in one step from poorer grade 
crude petroleum oils of high sulphur 
content, from which low sulphur gaso 
line cannot be produced by catalvtic 
cracking alone. Furthermore, the new 
process makes possible the production 
of still more gasoline from a barre! of 
crude. Neither of these two important 
features is unique to low pressure hy 
drogenation, but on the basis of cost 
the process appears to be outsanding 

Alexis Voorhies, Jr.. and W. M. Smith 
Esso Standard Oi! Co., before Division of 


Petroleum Chemistry, American Chemica! 
Society, San Francisco, March 31, 1949 


MARKET DEVELOPMENT 
.. Agricultural Possibilities 


C. A. Setterstrom 

Many new compounds are of value 
because of their physiological proper- 
ties—their effects upon living organ 
isms. The life processes are complex 
chemical syntheses and degradations 
As more is learned about these pro 
cesses, it will be discovered that 
they can be inhibited or accelerated, 
initiated or terminated, modified and 
controlled by the use of efficient new 
organic and morganic chemicals. Para 
thon and DDT, the sulfa drugs. the 
intumalanals and intihistaminics, 
2.4-D, the dithiocarbamat and glyox 
ilidine fungicides, and triethylene gly 
ol tor air purification are only a few 
of a rapidly growing list. 

Perhaps the most important poten 
tial market for such compounds is 
the agricultural industry. Chemicals 
sold to agriculture totaled only $90,- 
000,000 im 1938 and $220,000.000 in 
1948, but sales will multiply many- 
fold during the next decade. ‘The com- 
paratively rapid recent development 
f new insecticides, fungicides, and 
herbicides will continue, with growing 
emphasis on products of low toxicity 
to man 

Evaluation of a physiological prop- 
erty usually is difficult and _ tedious; 
successful product development re- 
quires patience and perseverence. 
Good judgment is important to avoid 

(Continued) 
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MULTI WASH COLLECTORS 
and GREATER profits .. with the h 
di paper pulp. cannery. corn starch. 
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acc eutomati For plant uses, for 
| SAGINAW, MICHIGAN 
322 


on “reason why" 


shows flow at a 


Through one or two sight glasses... 
Installed in a pipe line... Atone or opposite sides of the indicator. 
Permits observation of flow . . . 
Shows the condition of fluids . . . 
Ata glance. 


iby inst » SK Flow Indicato 
Power can be conserved... 
Costly batches can be saved... 
Continuous process can be maintained ... 


Cuineeiiaine And equipment damage prevented. 


Of a five-bladed, plastic rotor . . . K Bu ‘ plete 
Whose motion can be observed . . . Send for your copy—today. 


SCHUTTE and KOERTING Company 


Wanuxacturing Engineers 
1190 THOMPSON ST., PHILADELPHIA 22, PA. 


JET APPARATOS + CONDENSERS AND VACUUM PUMPS + TRANSFER 
VALVES «+ BOTAMETERS + FLOW INDICATORS + GEAR PUMPS + STRAINERS 
EQUIPMENT + SPRAY NOZZLES AND + RABIAFIN TUBES 
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Your re- 
quest for a 
copy of our 
new cata- 
log insert, 


CABLE. VEYOR 


and CH , INDUSTRY describing 
flowable material « the 
| Cable-Veyor 


‘dean 
ITIVE MATERIAL MOVEMENT 


by retura 
mail 


HAYS VERIFLOW METER 
and WAYS VERITROL 


the flow of practically 
all liquids 


liquid is a relatively simple job,once a 
Hays Veriflow Meter and Hays Veritrol 
Controller are installed. They supplant 
guesswork with dependably accurate 
measurement and control of both the rate 
of flow and total flow of practically any piped fluid. What's 
more, the rate-of-flow indicator is designed for remote read- 


ing. Result: accurate measurement, product control, cost 

control, uninterrupted service. If you make or use liquid in wRiTé 

volume, it will pay you to consider this modern flow meter. FOR 
BULLETIN 
48-766 


CONVENTION Papers, cont. . . 


wasteful effort on inferior compounds, 
and to forstall surrender to the difh 
culties often associated with the best 
of products. Careful coordination of 
the skills of the research chemist, the 
biologist, the engineer, and the sales- 
man also is especially important in 
this field 


Carl A. Setterstrom, Carbide and Carbon 
Chemicals Corp., before Division Industrial 


and Enxineering Chemistry Am rican 
Chemical Society, San Francisco, March 3, 
1949 


DETERGENTS 


. . « Versatile Cleansers 


]. B. Niederl & M. E. McGreal 
\ powertul new serics of “multi 
cleanser” soap substitutes, which kill 


germs instantly besides removing dirt, 
can be used for surgical instruments 
ind household utensils alike. 

Some of the new products, known 
chemically as morpholinium alkyl sul 
ahates, are so potent, that a teaspoon 
Pl of detergent is enough to vicld a 
gallon of suds, and at the same time to 
match the bactericidal strength of a 
pound of carbolic acid 
Niederl, New York University, M. E 


John's University before 
Section, American Chemical 


20. 1949 
End 
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Society, Jan 


Write for Bulletin 101 
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LARGEST PLANT IN THE 

WORLD PRODUCING 
ALCOHOL FROM WASTE 
SULPHITE LIQUOR 
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“processes ond equipment 


VULCAM COPPER & SUPPLY CO., Generel Offices and Pleat, CINCINMAT), OHIO 
BUEMOS AIRE! 


Under one all-embracing engineering and 


construction contract covering every phase 
of process development, equipment and 
plant design, construction and initial oper- 
ation . . . Vulcan's Canadian affiliate — 
Vickers-Vulcan Process Engineering Com- 
pany, Ltd. announces the completion of the 
new Commercial Alcohols Ltd. Gatineau 
Distillery, at Gatineau, Quebec. 


This is a typical example of the complete 
engineering service that VULCAN is offer- 
ing the chemical process industries through- 
out the world. 
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TEMPERATURE RANGE — 
even where oil solidifies or 
corbonizes 

® EXTENSIVELY USED IN CON- 
VEYORS, PUMPS & OVENS 

® ROTATING SEALS OF 
GRAPHALLOY ARE 

UNEXCELLED 
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GRAPHITE METALLIZING 
CORPORATION . 
NEPPERMAN 


: 
AVENUE, YONKERS 3, NEW YORK 


FOREIGN LITERATURE ABSTRACTS 


Monoxide-Proof Metals for 
Special Apparatus 


So-called carbon monoxide-proof 
metallic materials, especially steel with 
more than 13 percent chromium, hav« 
been found to be not altogether suit 
able for practical operation in carbon 
monoxide hydrogenations under pre 
sures of 300 to 1,000 atm. and tem 
peratures of more than 400 deg., al 
though these materials are apparently 
not decomposed by carbon monoxide 
Iwenty different kinds of this type of 
steel and six iron-free metals wer 
therefore investigated for their reac 
tion to water gas at 1,000 atm. and 
temperatures of 300-450 deg. in order 
to determine their practical ipplica 
bility for building apparatus. The ex 
perimental work showed that steels 
with a minimum chromium content 
of 13 percent should be used with 
water gas pressures of 1,000 atm. and 
temperatures of up to 300 deg. Only 
steels with a minimum of 17.5 percent 
chromium, and centaining such addi 
tions as nickel and silicon, are suitabk 
for the preparation ot ipparatus ind 
inmatures for a temperature 


OPERATION 
Teo probe rod 
reach 


tank to the 
where pump 
and pumpoff operations are re- 
quired. Actual contact of the 
probes with the bqued oper- 
ates Photos witch Control which 
makes and breaks the pump- 


control exrcuit 


deg. ‘The iron-free metals, such as 
aluminum, copper and aluminum 
bronze, behave very well at tempera 
tures of 400-450 deg 

Digest from “Behavior of Carbon Monox- 
ide-proof Materials Toward Water Gas Un- 
der Extreme Conditions” by K. H. Ziesecke, 


Chemie-Ingenteur-Technik 21, No. 1/2, p 
15-18, 1949 Published in Germany.) 


Coal Treatment With 
Pyridine 
Almost all the chemical-technical 
properties of coal are now recognized 
to be the function of its colloidal 
structure Formation of fused semi 
coke and solution of coal in organic 
solvents are colloid-chemical processes; 
destructive hydrogenation and briquet 
ing are closely related to the colloidal 
structure of coal The capacity of 
lyophilic gels for swelling is the funda- 
mental property which affects most 
of their other properties. It is there 
fore only natural that a great deal 
of attention should be directed toward 
the determination of the relationship 
between the capacity of coal to swell 
ind its other properties which may be 
Continued) 


UNLIMITED LIFE 
No Moving Parts to Wear Out. 


SAPETY 
Low Voltage in the Probe Circuit 


MAINTENANCE-FREE 
No Vacuum Tubes. 


SIMPLICITY 
No Floats, Seals, or Moving 
Elemeats. 


PHOTOSWITCH Level Controls, effective for all conductive liquids, are 
available for single-level indication or control, on and off pamp control, and 


boiler feedwater control. 


Write today for Level Control Bulletin PF 479 


PHOTOSWITCH INCORPORATED 


CONTROLS FOR EVERY INDUSTRIAL 


& ELECTRON 
CAMBRIDGE, MASS. Drstruct Offices IN ALL PRINCIPAL CITIES 
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LUBRICATING \\ 
EXTREMELY DURABLE 
© CONSTANT COEFFICIENT OF —z=— \ 
FRICTION 
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NEW SUBSCRIPTION ORDER 
1 year of “CHEMICAL ENGINEERING” for $5* [(] 
C) | will pay when you bill me. [] t enclose remittance. 


() 3 YEARS FOR $9" CR [] 2 YEARS FOR $7° 


Position. 


Zone State 


*Above rates are for and U, possessions ONLY. 

OTHER COUNTRIGS $153) yur. $290 89019 yom easy off. 

and tighten 


NEW SUBSCRIPTION ORDER 
1 year of “CHEMICAL ENGINEERING” for $5* [1] 


| C] | will pay when you bill me. [] | enclose remittance. 
3 YEARS POR $9° OR [] 2 YEARS FOR $7* 
| 
| Name Position_ in complete 
Headed 4 of sizes in 
and D grooves 
UN 
OTHER CO year . yours . years. 


LAr on OTHER “FIRSTS” 


V-BELT SHEAVE 


This is one of the century's biggest developments in power trans- 


mission equipment— another Dodge “‘first.’’ Simpler, tighter-fitting, 
truer-running, infinitely easier to handle. Saves installation time by ay, Taper-Lock Flexible 
asic types ina: Coupling Ready to in- 


and results in neater applications—in the plant or on your product. vast range of sizes tall without reboring. 


Dodge's sole business is to “get the power through”— smooth- 
ly, steadily, economically. To succeed in this business Dodge 
has developed many products that are outstanding in the field 
of mechanical power transmission. Your Transmissioneer, the 
local Dodge Distributor, is equipped to give you valuable in- 


formation on new and better ways to transmit power. Rolling Grip Clutch. : “SC” Ball Bearing 
Not Fi ble. th N 
DODGE MANUFACTURING CORPORATION, MISHAWAKA, IND. 


CALL THE TRANSMISSIONEER 


Look for the name of the Trans- “_ 
missioneer, your local Dodge dis- 
tributor, under “Power Transmis- 

= sion Equipment’ in your classi- } 


fied telephone directory. 
of Mishawaka, Ind. 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, ie 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS le 
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FIRST CLASS 
PERMIT No. 64 
(Sec. 51) P. 1. & 
NEW YORK, N.Y. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in The United Stetes 


4¢ POSTAGE WILL BE PAID BY — 


McGRAW-HILL PUBLISHING Inc. 


CHEMICAL ENGINEERING 


330 WEST 42nd STREET 
NEW YORK 18, N. 


USINESS REPLY CARD 


No Postage Stamp Necessary) Mailed in Tha United States 


TEMPERATURE RANG: — 
even where oil solidifies or 
corbonizes 


® EXTENSIVELY USED IN CON- 
VEYORS, PUMPS & OVENS 


® ROTATING SEALS OF 
GRAPHALLOY ARE 
UNEXCELLED 
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4¢ POSTAGE WILL BE PAID BY — 


McGRAW-HILL PUBLISHING CO., Inc. 

CHEMICAL ENGINEERING 

330 WEST 42nd STREET 
NEW YORK 18, N. 


SAFETY 


UNLIMITED LIFE 
Neo Moving Parts to Wear Out 


Y. 


Moving 


OPERATION Low V oltage in the Probe Circuit 
Teo probe rods 
ach into th MAINTENANCE-FREE 
tank to the levels No Vacuum Tubes. 
where 
1 Actual contact SIMPLICITY 
probes with the liquid oper- No Floats, Seals, or 
tes Photeswrteh Elements. 
makes be 


PHOTOSWITCH Level Controls, effective for all conductive liquids, are 
available for single-level indication or control, on and off pamp control, and 


bowler feedwater control. 


Write today for Level Control Bulletin 


PHOTOSWITCH INCORPORATED 


PHOTO-ELECTRIC & ELECTRONK CONTROLS FOR EVERY INDUSTRIAL 
CAMBRIDGE, MASS. Destruct Offices IN ALL PRINCIPAL CITIES 
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Holds fast to 


equivalent to a 
shrunk-on fit 


The simplest, 
‘surest mechanism ever 
devised for holding 


the shaft with firmness 


wheels to shafts 


A Great, Time-Saving Development — 


V-BELT SHEAVE 


This is one of the century's biggest developments in power trans- 
mission equipment— another Dodge “‘first.’’ Simpler, tighter-fitting, 
truer-running, infinitely easier to handle. Saves installation time 
and results in neater applications—in the plant or on your product. 


Dodge's sole business is to “get the power through’’— smooth- 
ly, steadily, economically. To succeed in this business Dodge 
has developed many products that are outstanding in the field 
of mechanical power transmission. Your Transmissioneer, the 
local Dodge Distributor, is equipped to give you valuable in- 
formation on new and better ways to transmit power. 


DODGE MANUFACTURING CORPORATION, MISHAWAKA, IND. 


of Mishawaka, Ind. 


> 


Easy on, easy off. 
Slip it on and tighten 
while sighting 


_ Ne flange — no collar. 


Stocked in complete 
range of sizes in. 
Dual Duty (A and B); 
B, C and D grooves 


OTHER DODGE “FIRSTS” 


Dodge 
Timken Bearing Taper-Lock Flexible 
4 basic types in a Coupling. Ready to in- 

t tall without reboring. 


“SC” Ball Bearing 
with new Neoprene 


Rolling Grip Clutch. 
No toggles! Flexibie. 


ositive. metallic backed seals. 
CALL THE TRANSMISSIONEER (a) 


Look for the name of the Trans- ed 
missioneer, your local Dodge dis- } 
tributor, under “Power Transmis- 
sion Equipment im your classi- \ 
fied telephone directory. 
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AMERSIL SILICA 
COMBUSTION TUBES 


withstand severe thermal shock, are non-contaminating, and may 
be used continuously at temperatures up to 1100° C. They may 
be further used for short periods at temperatures up to 2000° C. 
They are inert to all metals and metal oxides, and impervious 
to gases. 

Amersil combustion tubes are available in standard sizes, or 
special sizes on short notice, with ends finished for rubber 
stoppers or one end reduced for hose connection. 


COMBUSTION FOR ACCURATE 
WHEN REQUIRED BOATS READINGS 
tubes con be fitted with T ro tor | t Th ple wells con 
are available be included 


tronsporent sections 
Write to-day for more complete information on Amersil 
combustion tubes. 


*Trade Name Registered. 


AMERSIL COMPANY Ine. 


ENGELHARD HILLSIDE 5, N. J. 


CHESTNUT AVENUE 


For Safety Sake 


from water thin to heavy substances—flammable acids— 
even in explosive atmospheres. Hazards of explosion are 
removed because compressed air operation eliminates 
dangerous sparking. 

Pneumix is easier to handle. Standard production unit weighs 
only 24 pounds and thot's a great advantage in batch 
mixing. 

Other features of Pneumix—Cannot overheat— Cannot 
burn out—Not affected by overloads. 

From every angle, Pneumix Agitators are the perfect 
mixers—and there's a type for every need. Write for latest 
bulletin. 


ECLIPSE AIR BRUSH COMPANY 
Newark 7, N. J. 


325 Park Avenue, 


PNEUMIX DIVISION 


ECLIPSE 
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Foreign Asstracts, cont. . . 


of practical interest, especially coal’s 
capacity for formation of fused semi- 
coke in the coking process. Differ 
ent kinds of coal swell differently in 
pyridine. “Young,” non-clinkering 
and low-clinkering (long-flame and 
as) coals swell a great deal, absorb 
oad quantities of pyridine and rapidly 
reach a state of saturation. Swelling of 
these coals is intramicellar; “Riper, 
clinkering coals (oily and coke) swell 
much more slowly It takes them 
much longer to reach saturation even 
though they are capable of absorbing 
comparatively small quantities of pyr 
dine. The first six hours of swelling 
is intermicellar in character. After six 
hours pyndine begins to penetrate 
micelles and the kinetics of this proc 
ess proceeds according to an equation 
of the rate of reaction of the second 
order, as in “young” coals. Still 
“older” coal (lean) swells very little. 
The kinetics of swelling can be char 
acterized by two parameters: (1) 
quantity of pyridine which can be ab 
sorbed by the coal (the limit toward 
which the process is directed) and (2) 
k the constant of swelling which is 
numerically equal to the rate of ab 
sorption of the pyridine with the mo 
tive power of the process equal to a 
unit. These parameters change with 
absolute regularity in proportion to 
the aging of the coal—assuming lower 
values the older the coal. It is probable 
that the difference of properties shown 
by different coals is due to the differ 
ence in their colloidal structure. This 
structure changes with colloidal aging 
of the coal. 


Digest from “Kinetics of Swelling of 
Coals in Pyridine” by M. I. Kuznetsov and 
V. V. Dytbskil, Zhurnal Prikladnoi 
XX, No. 10, p. 976-996, 1947. (Published tn 


Heat Conductivity of 
Catalysts 
Heat distribution in the catalyst 
mass of contact apparatus is an essen- 
tial factor in modern catalytic proc 
esses. Optimum temperature change 
through the catalyst layer is usually at 
tained by heat exchange with fresh gas 
or some similar medium in the catalyst 
space. The temperature in the hori 
zontal cross-section of the layer be 
comes less uniform, however, with in 
crease in the heat exchange through 
the outer surface of the catalyst. ‘This 
lack of uniformity reduces the produc- 
tivity of the catalyst and leads to unde 
sirable side reactions. Heat conduc- 
tivity of the catalyst laver in the direc- 
tion normal to the gas current is the 
basic value which determines the non 
uniformity of temperatures in the hori 
(Continued) 
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The Yataral Answer to your problem of 


EFFICIENT PRESSURE STORAGE 


The two clean-cut Horton- 
spheres shown at the right are 
installed at a Southern plant. 
Each sphere is 38 ft. in diam., 
has a capacity of 5,000 bbls., and 
Operates at a pressure of 100 
lbs. per sq. in. These units are 
typical of the Hortonspheres we 
build for chemical and process 
plants for the storage of hydro- 
carbons, hydrogen gas, anhy- 
drous ammonia, manufactured 
and natural gases, butane, etc. 


Important econcmies come as natural to the 
Hortonsphere as its spherical shape. Ideally 
designed for resisting relatively high internal 
pressures, the Hortonsphere is widely used by 
both the chemical and petroleum industries 
for economical storage of gases and the more 
volatile liquids. 

With far less surface area per barrel of 
capacity than containers of other shapes, the 
Hortonsphere gives exceptionally low-cost 
storage at high pressures—and it fits into 
smaller locations. 


Cylindrical columns support the Horton- 
sphere completely above the ground. This 
feature makes the Hortonsphere economical 
to maintain. Each part is readily accessible 
for painting and inspection. 

Hortonspheres are available in standard 
sizes up to 65 ft. in diameter for gases, or to 
30,000-bbl. liquid capacity—designed for stor- 
age pressures from 25 to 150 Ibs. per sq. in 
Ask our nearest office for engineering data. 
State capacity, location and pressure when you 
request quotations. 


CHICAGO BRIDGE & IRON COMPANY 


Atiente 3 . ....2920 Healey Bidg. Detroit 26 
Birminghom | 1510 North Fiftieth St. 
Boston 10 1005-201 Devonshire St. Houston 2. 
Chicago 4 2124 McCormick 

“Cleveland 15 ..2220 Guildhall Bidg. 
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1503 Lofayette 
"2103 Netione! Stendard Bidg. 


Los Jes 14.1505 General Petroleum 
New York 6 ... 3318—165 Broadway Bidg. Tulsa 3 1623 Hunt 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Philadelphia 3.. .1625—1700 Walnut St. 
Salt Lake City | 1505 First Security Bank Bidg. 
San Francisco 11. .1222—22 Battery St. Bldg. 
Seattle 1.. 1305 Henry Bidg 


402 Abreu 


| | 
Ft 
4 
Bldg. 


KNIGHT-WARE in many forms 
Solves Corrosion Problems 


When completed the KNIGHT-WARE Fume Collector 
assembly, shown above, consisted of laboratory table fittings, 
saddle-packed scrubber, fan adapter and connecting ducts. 
Made of KNIGHT-WARE throughout, it was installed to 
remove corrosive fumes from the laboratory of a large 


industrial plant. 


KNIGHT-WARE, an extremely dense, hard ceramic, is 
corrosion proof throughout its entire body and is resistant 
to acids, alkalies and other corrosive agents. It can be formed 
to almost any shape and in most types of equipment can be 
made in one seamless, jointless piece. KNIGHT-WARE is 
available in a wide range of processing equipment and lab. 
equipment. These include such diverse items as: 


Fume Ducts Kettles Troughs Jars 
Towers Valves Acid Lines Filters 
Tanks Sinks Tower Packing Sumps 


Consider KNIGHT-WARE in your equipment require- 
ments for its complete corrosion resistance, flexibility in 
design and relatively low cost. Write to Knight outlining 
your needs. Your problem will receive prompt attention. 


105 Kelly Ave., Akron 6, Ohio 
Acid and Alkali-proof Chemical Equipment 
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yontal cross-section. this value must 
¢ known im order to design modern 
niact 


ipparatus correctly and to 
select the best construction for the 
catalyst space work 
t re conducted to determin 

the ctl < hoent of the heat 
naductivit mulur maternals m 


the direction normal to the gas cur 


t in order (1) to determine the rm 
thon hip # the cocfhcient of heat 
nductivity m the laver to the rat 
the gas current, size and shape ot 

the particles, heat conductivity of the 

{ the granules, etc.; 

the mumercal value 
heat conductivit 
h could be utilized in calculating 
itact apparatu It was found that 
the nvection component of the ef 
thant of heat conductivity 
ectly proportional to the linear 
velocity of the gas and the equiv ilent 
diameter of the granule. In the case 
of bulky granules, the followmg ex 
pression was found for the effective co 
efheient of diffusion: D 575,/d, 


in which w, is the theoretical linear 
velocity calculated for the whole cross 
section of the charge; d, is the equiv- 
ter); and, correspondingly, 
for the convection component of heat 


aicnt diame 


conductivity: 2. = 575e,d.C,y (in 
vhich C, 1s the specific heat of the 
in large calories; ¥ is the weight 
1 cu.m. of the gas in kg Higher 
i btained for rings and tubes 
hi are dist buted haphazardly, duc 
t! ditional lateral displacement 
vhen gas flows mside of nngs placed 
ta The im ip to SO 
sith a height equal 
t t ul still more for 
ng the 
t t of heat 
equal t 25 kg. cal 
to t i] ina 
dcg.; U.UY kg il M 
1 ba ind \ 
‘ the th matcrials investigat 
hat it was within the range of exper 
nental « lhe effective cocfhicicnt 
f] t nductivity can be calculated 
irious Catalysts and processes with 
the help of these formulas. It wa 
| that the convection component 
th t important ypc ally for 
t d pr 
It i »f 1 that « 
ntral fion f the 
h th 
in asilig 
linear locity of the gas and th 


Digest from “Effective Coeffictent of Heat 
Conductivity of Contact Masses” by V. G 
Bakhurov and G. K. Boreskov, Z ’ 
Prikladnoi Khimit XX, No. 8, p. 7 
Published in Russia.) 
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BALANCED STRENGTH of 
Bemis Multiwall Paper Shipping 
Sacks is the result of 

control of paper quality plus 
careful manufacturing methods. 
Always specify Bemis 
Multiwalls for chemicals. 


Solt Lake City « 
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FACTS FILTERING 


Representative case histories on widely varied clarification problems 
condensed from field reports of Johns-Manville Filtration Engineers 


$127.50 Monthly Profit from Orange Oil Formerly Lost 


(reported by J-M Engineer H. G. Martin) 


LOS ANGELES pisraict: A citrus processor in my territory 
uses high-speed centrifuges for orange oil recovery. After 
two weeks’ operation, there is an accumulation of about 
100 gallons of sludge, which has a high content of orange 
oil, Settling and decanting this sludge yields 75 gallons of 
oil. By adding Celite to the remaining 25 gallons of heavy 
sludge formerly discarded and then pressing it, 5 more 
gallons of orange oil are recovered. Selling for $1.50 per 
pound, this means a saving of $130.00 in additional orange 
oil per month Deducting $2.50 for the cost of Celite used, 


the operation shows a monthly net profit of $127.50 


Cutting Oil Recovery 
Increased 12 Times 


— (reported by 
Engineer Cari Dietz) 


CLEVELAND Dis 
ricating concern 
had recently set 
up an outfit for 
the recovery of 
cutting oil from 
brass, bronze and 
steel alloy turnings and cuttings. The 
outfit consisted of a horizontal plate 
filter, centrifuge, dirty oil tank, and 
clean oil tank. Having the usual starting 
up troubles, they asked for my help 
« I found that they had been attempt 
ing to operate the filter by pumping 
clean oil from the filter into a closed 
tank. This raised the pressure to an 
excessive level. After correcting this 
condition, I filled the filter by gravity 
before starting the pump. Using 7.5 Ibs 
of Celite 503 per 300 gallon batch, the 
entire batch was run through in less 
than an hour. It was apparent that they 
could take another 300 gallons through 
the filter—yet previously they had 
been unable to obtain a throughput of 
more than 50 gallons 
Since then, no trouble has been ex 
perienced Customer states that in 


Johns-Manville——_¥J 


Cote Filter Aids 


Reg. Pat. OF 


spite of high steam and air charges, he 
is able to recover his cutting oil at a 
cost of 3.5¢ per gallon. 


Trouble Traced 
in a Varnish Plant 


(reported by 
Hinginess R. J. Amberg) 
DETROIT DISTRICT 
Recently, a varnish 
company com- 
plained that their 
filter was not giving 
satisfactory per- 
formance, so I went 
to the plant to see 
if I could locate the difficulty. There I 
found that the hot varnish flows from 
an elevated storage tank into a 50 
gallon drum where the filter aid is 
added. This drum supplies the filter 
During the filtering run, I noted that 
the operator would occasionally allow 
the drum to empty and the pump 
would then pull air for as long as five 
minutes — draining the filter, “scouring” 
the filter element and rendering subse 
quent filtration almost impossible 

The operator was instructed to keep 
the varnish level well above the outlet 
pipe. Then, four 400-lb. drums were 
filtered at an average rate of 18 gallons 
per sq. ft. per hour with only 5 Ibs 
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gauge pressure at the end of that period. 
Since that time, these people have had 
no recurrence of the difficulty. 


Engineering Help 
Solves Filtration Problem 


(reported by J-M 
EngincerG. F. Huber) 
BOSTON DISTRICT: 
One of my cus- 
tomers was hav- 
ing difficulty due 


to the filter pow- — 
der coming 
through the ce- 


ramic filter me- 

dium. I checked the operation with 
their technical director and found that 
incomplete venting of the air from the 
filter body during precoating permitted 
air to remain trapped in the upper part 
of the filter. This prevented the precoat 
suspension from filling the filter and 
depositing an even coat upon the stone. 
As the filtration was continued, the 
liquid level in the filter rose and gradu- 
ally displaced the air but meanwhile, 
of course, some filter aid passed through 
the stone. 

I suggested complete air venting at 
the start of the precoating and install- 
ing a valve on the outlet side. This 
change in operation resulted in a de- 
cided improvement and, needless to 
say, the customer was greatly pleased. 


Your New Problem ‘ 


may be an old one 
to the CELITE Engineer 


‘These case histories show not only what 
Celite Filter Aids can do but also how 
Johns-Manville Filtration Engineers 
can help you. Small, simple changes in 
equipment or technique often lead to 
big results because J-M Engineers com- 
bine scientific knowledge with wide 
practical experience on many filtration 
problems. 

For additional information, write 
Johns- Manville, Box 290, New York 16, 
New York. 
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Caveat Empter 


FuNDAMENTAL Orcanic CHem- 

istry. By Fd F. Degering and col- 

laborators. University Lithoprinters, 

Ypsilanti, Mich. 516 pages. $4.50. 
Reviewed by C. G. Overberger and 
William E. Doering 

The senior author states in the pre- 
face that this book is an attempt to 
present to the student of organic 
chemistry the theoretical and practical 
aspects of the ficld in a concise, dy- 
namic, interesting and systematic 
manner. Undoubtedly, a sincere ef 
fort has been made to fulfill this pur 
pose 

It is divided into five main di- 
visions: (1 Kaleidoscopic Survey; 

2) The Aliphatic Series; (3) The 
Alicvclic Senes; (4) The Aromatic 
Series; and (5) Heterocyclic Com 
pounds. The first division is further 
broken down into the headings: Rela 
tive Electronegativitv; ilomologous 
Scries, Structure; A Resume of Struc 
ture; Why Reactions Take Place; and 
Reaction Mechanism 

Some of the conclusions presented 
in this first division are largely a re 
sult of misinterpretation of some fun 
damental principles and these re 
viewers question their validity. 

Some of the more glaring miscon 
ceptions are the following. On page 
19 the author presents an explanation 
of the addition of hydrogen chloride 
to propylene which is based on in 
itially assigning relative electroncga 
tivities to the three carbon atoms. To 
these reviewers, the explanation is not 
valid. On page 23, footnote 4, the 
statement is made that an electronic 
hybrid is an equilibrium of two or 
more electronic forms. This is not the 
correct conception of the resonance 
principle. Other misinterpretations in 
volve the vapor phase chlorination of 
propylene, page 32, and the chlorina 
tion of methane, page 82. On page 
81 it is stated that carbonium ions 
are comparable to ammonium ions. 

The other four divisions do contain 
a large amount of specific information, 
but they also suffer because reference 
is made to division I. On page 383 
the mechanism presented for the re- 
action of benzene with ethylene in 
the presence of aluminum chloride 
and small quantities of moisture and 
hydrogen chloride is non-informative. 
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Since carbonium ions and equilibrium 
were introduced to the student in di 
vision I, an effective mechanism could 
have been presented without difficulty. 
On page 387, a rule is presented to 
predict orientation in aromatic substi 
tution reactions. The value of such 
empirical rules with our present 
knowledge of the mechanism of aro- 
natic substitution is questionable. 

The authors’ explanation of aromatic 
substitution in terms of relative elec- 
tronegativity in paragraph 851 is a 
poor attempt to assign fixed charges 
to a dynamic system, has been tried 
before, and in the opinion of these 
reviewers is not valid. 

If the reader omits division I, the 
book may be useful in reviewing sys 
tematically, in the classical tradition, 
a wide variety of organic reactions. In 
this respect, it is comparatively free of 
printing and chemical errors. Like- 
wise, there is ample and useful cover- 
age of industrial processes. 

In the opinion of these reviewers, 
the representation of the electronic 
characteristics of bonds by animated 
cartoons (“the girl characters have 
‘oomph,’ are electron attracting, or 
relatively negative, whereas the bov 
characters are repulsive, electron re 
pelling or relatively positive”) is in 
verv poor taste. 

These reviewers are unable to rec- 
ommend this book for teaching or- 
ganic chemistry 


RECENT BOOKS RECEIVED 


\bsorption Spectrophotometry. By G. F. 
Lothian. Hilger. $7.60 

Biochemical Preparations, Vol. I. By H. E 
Carter Wiles $2.50 

Colloid Chemistry. 2nd ed. By H. B. Weiser 
Wiley $5.50 

Encyclopedia of Organic Chemistry, Vol. 12B 
By F. Radt. Elsevier. $32 

Enevelopedia of World Timbers. By F. H 
Titmuss. Philosophical Library. $4.75 

The Essential Oils, Vol. HI. By E. Guenther 
& D. Althausen. Van Nostrand. $10 

Fundamental Processes of Dye Chemistry. By 
H. E. Fierz-David & L. Blangey. Inter 
science. $9.50 

Introduction to Chemical Science. 2nd ed 
By W. H. Hatcher. Wilev. $4 

Methods of Quantitative Micro-Analysis. By 
R. F. Milton & W. A. Waters, Armold. $15 

Radioactive Measurements With Nuclear 
Emulsions. By H. Yagoda. Wiley. $5 

Surface Active Agents. By A. M. Schwartz 
& J. W. Perry. Interscience. $10 

Trade-Marks. By H. Bennett. Chemical. $10 

Treatise on Powder Metallurgy, Vol. |. By 
C. G. Goetzel. Interscience. $15 


Dookshe 


LESTER B. POPE, Assistant Editor 


Smells 


Opors, PuysioLocy AND CONTROL. 
By Carey P. McCord and William 
N. Witheridge. McGraw-Hill Book 
Co., New York. 405 pages. $6.50. 
Reviewed by Edward Sagarin 

The need has long been felt for a 
new technical survey of man’s knowl- 
edge of smell, its physiological back- 
ground, its chemical causes, its indus- 
trial and legal implications. The work 
of Bienfang was altogether too light, 
anecdotal, discursive, to fill this gap, 
while that of Moncrieff, with its em- 
phasis on the chemistry of odor, left 
untouched the vast field of its utiliza- 
tion, cancellation, masking, absorp- 
tion, and adsorption. To this task, the 
present authors have brought their 
experience in industrial health and 
in ventilation engineering, a thorough- 
ness in historical research, and an 
objectivity in the evaluation of odor 
systems that is unfortunately rare. 
Particularly in those parts of the book 
dealing with engincering (ventilation, 
odor absorption, etc.) and again in 
two sections on the legal aspects of 
odor nuisances (the last chapter and 
a portion of the bibliography), this re- 
viewer knows of nothing that has been 
written that is the equal of the present 
book. 

We must take exception to several 
unscientific passages, which can only 
be excused on the grounds that they 
were relatively unimportant to the au- 
thors and, therefore, slipped by with- 
out proper attention. We refer to 
several statements concerning racial 
body odors, statements that are di- 
rected against Brazilians, Negroes, and 
others. To refer to the Negro in this 
respect as “the best known of the 
racial offenders,” is to trespass on 
sociopsvchological pathways in which 
the authors do not display their com- 
petence. Nowhere is there any sign 
that McCord and Witheridge are ac- 
quainted with the works on this sub- 
ject of Klineberg, Ashley-Montagu, 
Archer, et al., nor with the experience 
and opinion of the great sociologist, 
Gunnar Myrdal, who concluded, 
after vears of exhaustive study, that he 
had “not been able to find that Negro 
Americans have a different odor than 
white Americans of similar social and 
economic status,” and stated what 

(Continued) 
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the pipe is not 
perfectly aligned! 


sr steel bars, Catawi 
w The ba 
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HOT FORGED STEEL 
STAINLESS STEEL 
Full ACME Threads or w 
vu. V.Threads in AN 


Union nuts and on fe- 
mele end 
STANDARD AND 
DOUBLE EXTRA 


= HEAVY 


THE PRATER DUAL- SCREEN purveniier 


CATAWISSA VALVE & FITTINGS CO. 


100 Mill St. 


+ CATAWISSA. PENNSYLVANIA 


A leader in the development of the solvent 
process of extraction, Central Soya Co., has 
contributed much to the improvement of 

wipment used in the process. The design 
of the Prater Dual-Screen Pulverizer, for ex- 
ample, is based to a considerable extent 
upon the recommendations of people w 
the solvent process 


As a cesult, the Prater Dual-Screeo Pul- 


verizer is standard equipment at Central 
Soya's Solvent Extraction Plants at Gibson 
City, Illinois; Decatur, Indiana; and 
Marion, Ohio 

If you are working with this process, it 
will pay to standardize on the equi 
that’s built to do the job most efficiently and 
economically. Write: Prater Pulverizer Co., 
1517 South $$ch Court, Chicago 50, Illinois. 


PRATER PULVERIZERS 


Booxsuetr, cont 


should be obvious to all, though not 
McCord and Witheridge, that “likes 
ind dislikes in smells of this sort are a 
matter of personal taste and cultural 
conditioning.” 

Many will no doubt admire the 
authors’ bibliography, consuming up 
ward of 100 pages, and containing 
what appear to be about 3,000 refer 
ences. We doubt that so huge a bibli 
ography, albeit arranged by subject, is 
1 helpful guide to anyone except a stu 
dent wishing to do equally thorough 
research on odor. No indication is t 
be found as to the value, if such there 
be, of anv given reference; the most 
worthless mysticism is intermingled 
with the most significant scientific ap 
proach, and if the title is not a hint of 
value, then no hint is to be found. In 
spite of its size, the bibliography has 
verv serious omissions, and a small 
random sampling by this reviewer dis 
plaved an alarming number of biblio 
raphical ert f lesser or greater 


mportance 


Despite th is shortcomin 
tl McC With wk Can he 
nmended a udispensable to all 
lin ind allied field 


Abstracts 


Lirerature Searcnu on Day Cert 
Sprciar Report No 
27. By Marjoric Bolen and B. H 
Weil. State Fnginecring Exper 
ment Station, Georgia Institute of 
Technology, Atlanta, Ga 704 
pages. $5 
An indexed, expanded bibliography 
has been gathered in this volume on 
cll technology in general, 
deposits through 
ut the world, (3) methods of treat 
ing such ores for the preparation of 
lepolarizing compounds. Over 1,500 
books. 
bulletins and reports and more than 
2.300 digests of foreign and domestic 
patents have been included. An alpha 
betical subject index, based on the 
ibstracts, co 


ibstracts of journal articles, 


rs 60 pages 


Safety 


Unratte Beim Cremiscuen Ar 
peiren. By Dr. Ernst and Dr. Al 
fred Ebert. Rascher Verlag, Zurich 
$21 
Reviewed by H. H. Fawcett 
This book is the second edition of 
1 study of accidents involving chemi 
cals, written for students, teachers, in- 
dustrial chemists and supervisors. It 
is unique in that no book even roughly 
comparable exists in the English lan- 
guage, in spite of the real need for 
(Continued) 
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"We need 300 * Globe Valves “Okeh... 
that we can install specify YOGT 


and forget...” Series 3430”. 


Sturdy drop forged steel valves like these 
won't let you down. They stay in there pitching 
year after year on your really tough jobs. 
Series 3430 valves have drop forged steel 
bodies and bonnets, | I'/2-13°% chrome stainless 
steel seats and cone type loose discs. A flat 
gasket seals the male and female bonnet joint. 
The stuffing box can be repacked under 
pressure when the valve is fully open. 
These valves are also available with 


*Series 3430 


CARBON \ 300 Pounds @ 750° F. 
STEEL } 600 Pounds Cold Non-Shock 
For 150-300 pounds general service 
Union Bonnet © Gasket Joint © Inside 
Screw Stem Renewable Seat | /'/2- 
13°% Chrome Stainless Stee! Trimmings 
Sizes to inclusive. 


18-8 stainless steel trimmings. 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 


BRANCH OFFICES: NEW YORK e PHILADELPHIA 
CLEVELAND e CHICAGO e ST. LOUIS e DALLAS 


DROP FORGED sTeEL VALVES 
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What are some of the 


Q. important differences in 
various makes of hammermills? 


A First and foremost is the 
@ degree of resistance to 
clogging when the material has 
high moisture content. Other dif- 
ferences involve: drying costs, 
capacity, power consumption, 
range of reduction, etc. All ore 
important in terms of greater 
Production at less cost. 


Q. What single difficulty is 


the one most often en- 


countered in crushing operations? 


“Traffic jams” frequently 

@ result through inability 

of the average hammermill 

of conventional design to resist 

clogging in the handling of wet, 
clayey, sticky material. 


Remember ...there’s only 
one Dixie. Don’t be satisfied 
with anything less. For 
details request a copy of 
our helpful, informative 
bulletin, “More Efficient 
Crushing of Raw Materials.” 


Q Has this difficulty been 
0 @ successfully overcome? 


f Yes...by the develop- 
. A. ment on the part of 
{] Dixie engineers of a vastly 
i! improved crushing principle 


known as the Dixie Continu- 
ously Moving Breaker Plate. 


Q Is the Dixie Continuously 
i @ Moving Breaker Plate an 
exclusive Dixie feature? 


A Yes...covered by 
i @ U. S. Patents Granted 


i and Pending. 


Ss ea aa 
Right! The Dixie Non-clog Con- 
tinuously Moving Breaker Plate is 
the distinguishing characteristic of 
the famous Dixie Hammermill. Its 
time and money-saving features 
have practically revolutionized 
the reduction of raw materials 
in hundreds of installations all 
over the world. This singular 
record of accomplishment, 
proved in actual case histories, is 
your positive assurance that you 
can do it better with a Dixie. 


DIXIE 


MACHINERY 


MANUFACTURING CO. 


104 Peart $t., 
New York, N. Y. 


4204 Goodfellow Ave. 
St. Lovis 20, Mo. 
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such information in an available form 
Iwo lists, “Industrial Poisons” and 
Warning List” issued by the Swiss 
Cooperation for Chemical Industries, 
are included. Using the index, con- 
taining over 2,500 entries, it is casy to 
locate the many compounds included, 
which are discussed from safety, fire, 
explosion, and toxic standpoints. Ot 
especial interest are the 500 specific 
accidents involving chemicals, which 
are completely documented by refer 
ences. Only a few American refer 
ences are given—not surprising in 
view of the extreme reluctance of 
Americans to add “accidents” to the 
literature except in very recent times. 

Wide use of this book (which even 
in the German had a very limited cit 
culation) would be a real contribution 
to safety in chemical operations. 


Comprehensive 
Screntiric Founpations or Vac 
uum Tecunigue. By Saul Dush 
man. John Wiley & Sons, New 
York, 882 pages. $15. 


Reviewed by Benjamin Miller 

This is a comprehensive collection 
of ideas basic to high-vacuum tech 
nique, gathered from verious fields of 
science, with references to all the 
pertinent books and papers and liberal 
quotations from many. But only one 
section of less than three pages called 
“Design of High-Vacuum System” at 
tempts to show how these ideas may 
be applied. There is some application 
information in the two chapters on 
pumps and the chapter on manom- 
eters for low gas pressures, but it 1s 
incidental; the emphasis is on the basic 
theory, design and construction of 
these components, not on their use. 
This is not the book to introduce 
chemical engineers to the high-vacuum 
ficld, but those working in it and faced 
with new problems may find help 
here. 

The discussion of mercury-vapor 
pumps and of vapor pumps using or 
ganic fluids is outstanding; it would 
be even better if Dr. Dushman had 
included his own views on the rela- 
tive importance of diffusion, condensa 
tion and jet action in vapor-pump op 
eration. The treatment of steam-jct 
ejectors will seem unusual to chemical 
engineers. More on the high-speed 
molecular pump would have been wel 
come, particularly some explanation 
for its neglect in this country, while 
the catalog material on rotary oil 
pumps could well have been left out. 

The section “General Remarks on 
Gauges” has an excellent discussion of 
the advantages and disadvantages of 

(Continued) 
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Stainless Steel 


The special, formed Hackney 
welded chime construction pro- 
vides a smooth bottom which 
may be easily and positively 
cleaned. Thus, its advantages 
of cleaning and sanitation are 
important for the shipment of 
many chemicals and foods. 


Hackney Removable Head 
Seamless Aluminum Bilged Barrels 


Aluminum, by its very nature, is friendly to 

food. That's why these Hackney Barrels 
are such ideal containers for these and 
other types of products. Design and manu- 
facture make this barrel a lightweight, 
sturdy, economical container. 


Hackney Drums and Barrels also in mild steel. 


NOW... of Long-Lasting®@ 


These Hackney Straight Side Drums are master- 
pieces in attractive stainless steel—that stable metal so 
justly famous for its long life and resistance to corro- 
sion. Exceptional light weight and adequate strength, 
too, are features of this new container. In design and 
construction, Hackney Stainless Steel Drums are every- 
thing a shipper could desire. 


The head is completely removable—making empty- 
ing and cleaning exceedingly easy. Your choice of two 
closures —the famous quick-acting Toggle-tite and a 
bolt-type closure. Interiors are crack- and crevice-free 
—there is no place for foreign matter to lodge. 


Hackney Stainless Steel Drums are absolutely liquid- 
tight — no chance for leakage, in or out. They are 
returnable containers, promising the shipper many 
years of low-cost service. Write for full details. 


Pressed Steel Tank Company 


Manufacturers of Hackney Products 


Main Office and Plant: 1447 South 66th Street, Milwaukee 14 Wisconsin 
1325 Vanderbilt Concourse Bidg., New York 17 208 S. La Salle St., Room 2070, Chicago 4 


203 Hanna Bidg., Cleveland 15 


553 Roosevelt Bidg., Los Angeles 14 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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MILLIONS: OF TONS OF 
"DIOXIDE GAS ARE WASTING INTO 


ae CONTINUALLY. 


BY-PRODUCT GAS 


From almost any source — if of suffi- 
cient Carbon Dioxide Content—can be 
converted into 


The demand for Dry Ice far exceeds the 
supply, and will further increase even 
though new tonnage is made available. 
Our Complete Service Consists of: 

1. Survey of Location and Source of Gas 


2. Design—Engineering and Construction 
of Plant 


3. Marketing of Entire Production at Your 
Platform —if desired 


An Entire Coverage from Survey to 
Marketing. 
YOUR WASTE GAS CAN BECOME A PROFIT 


Iugui nies are immited 


GUSTAVE T. REICH 


1015 PACKARD BUILDING 
PHILADELPHIA 2, PENNSYLVANIA 
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nitude measurcments can be made 
» several ways, but no method yet 
escribed leads to an accurate abso 
tte value of a low p ir Ther 
been imcluded further 
1 of the fact that when there 


flaw the pressure readimg 1s ex 


, nsitive to the placement ot 
| f the gage mouth with re 
pect t flow direction; the fact 1 
nentioned in th ction “Determina 


tion of Speed of Pump” but its full 
mificance is not brought out 

1¢ chapters on sorption of gas« 

ind vapors by solids; activated chai 


il, silicates (including glass in 
lulose; gases and metals; vapor pre 
ives and rat of evaporation; and 

ciation of oxides, hydrides, and 
trides, and oxidation rates ma up 
ibout half the book They contain 


much of interest to chemical eng:n 
wide from vacuum technique, som 
f which is not usually cor 
trv texts. The chapte 


yhvsical chemi 
ym chemical and electrical clean-up 
important chiefly in conn 
tion with scaled-off devices such a 
tron tubes, but the discussion « 
getters has much chemi il interest 
The chapters on kinetic theory of 
ga ind flow of gases through tubes 
ind orifices is not up to the high 
tandard of the rest of the book. Some 
f the kinct theory topi s discussed, 
such as “Determi ination of Avogadro 
Constant from Distribution of Pa 
les in Brownian Motion,” have no 


‘ 


ious connection with vacuum tech 
nique. On the other hand, the gen 
ral problem of the interaction he 
» molecule nd surface n 

in many low-pr ire p blem 


1d warrants detailed integral treat 
nent, but is only mentioned in pas 
ng. Much pace is given to the dis 
tribution of molecular speeds, th ymugh 
the Maxwell-Boltzmann distribution 
juations are given without mention 
if the assumptions on which thev arc 
based. The distribution of molecular 
directions is not even mentioned; in 
stead it is considered that the mole 
cules in a gas at rest are moving in 
the six directions corresponding to six 
faces of a cube. which leads to the 
neorrect conclusion that nv/6 mole 
ules will reach unit areca in unit time 


n number of molecules per unit 
lume, werage molecular specd ) 
Th t relation (nv/4 molecul 
] t areca in umt time) is given 
ther phi but without deriva 
tion, the d nancy is not explained 
Sp tion forbids detailed 
iew of the chapter on flow through 
tubes and fi Knudsen’s equa 
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A (ee without 


\a Sail... 


= 
> 


This ship steers no course, makes 


no port tonight. For, though 
there’s wind in the rigging, there's no sail to 
cateh it. A sailing ship, however taut the crew, logs little - 
headway without sails—set and trimmed for maximum efficiency. 
Filter presses are like the sails of a ship. Unless you have the 
right amount of the right kind, your production costs are 
likely to be high—your manufacturing efficieney low. 
That's why the Sperry Plate Filter Press is in such wide use 
today. [It’s simple in construction, handles any kind of 
filterable mixture, produces a uniform product. And it’s 
constructed in a wide range of materials—available in all sizes. 
Get the most out of your filtration. Call on a Sperry engineer. 
He ll analyze your problem and specify the equipment 


you need, without obligation. 


D.R. SPERRY & COMPANY — ILLINO!s 


Filtration Engineers for Over 50 Years 


Eastern Soles Representotive Western Sales Representative 
E. Jocoby, ME 8. M. Pithashy 
205 E. 42nd St 833 Merchants Exchange Bidg 
New York 17, N.Y an Francisco 4, Col. 
Phone: MUrroy Hill 4-358! Phone: Do 2-0375 


SSES 


at 
FILTER 
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WESTERN 


HEAT EXCHANGERS 


SALES — DALLAS — HOUSTON 


WESTERN ENGINEERED EQUIPMENT 


BARECO OIL COMPANY 


Western Heat Exchangers, like those in 
use at Bareco Oil Company's Barnsdall, 
Oklahoma, plant, are regular and depend- 
able products of Western’s fully integrated 
manufacturing and shop facilities. With 
our plant tooled and equipped for pre- 
cision work, Western offers careful execu- 
tion of engineering specifications on heat 
transfer equipment for many of the na- 
tion’s gasoline plants, refineries, chemical 


processing plants and pipelines. 


See Western's catalog pages in the cur- 
rent issues of Chemical Engineering Cata- 
log, Refinery Catalog and Thomas Register. 


TULSA, OKLAHOMA 
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tions are accepted, despite the experi- 


mental results in the “very significant” 
Cx RE RODUCTS paper by Brown, Di Nardo, Cheng, 


and Sherwood to which attention is 
called. The outmoded concept of the 


| “resistance to flow” of an orifice 


(which of course offers none) is re- 
tained, though two of the errors it has 
led to are mentioned. 

There is an important mistake in 


' a note on turbulent flow. After cor 


rectly showing that critical velocity 
will exist in a cylindrical conduit of 
length 1 cm. and radius 1 cm. through 
which air is flowing at 25°C. from 
the atmosphere to a perfect vacuum if 
= 2.2 x 10°, Dr. Dushman 
states that 1 must be greater than 
2.2 x 10° a’ if the flow is to be turbu 
lent. Since it is unlikely that conduits 
so long relative to their radii will bi 
used, he concludes that turbulent flow 
is extremely improbable, and never 
mentions it again. The fact is that 1 
must be greater than 2.2 « 10° a® fou 
the flow to be viscous under the con- 
ditions mentioned, so that turbulent 
flow is to be expected until the pres- 
sure has been reduced to one millibar, 
ind through a short pipe of large diam- 
eter a container may be exhausted to 
10 microbars without getting viscous 
flow. 


For Practicing Chemists 


Tecunigve or Orcanic CHEMISs- 
rry. Vor. II. Edited by Arnold 
Weissberger. Interscience Publish- 
ers, Inc., New York. 219 pages. $5. 
Reviewed by Frederick C. Nachod 

Chemists are familiar with the first 
volume of the series, “Physical Meth- 
ods of Organic Chemistry,” so ably 
edited by Dr. Weissberger since its 
appearance in 1945-1946. The pres- 
ent text comprises the following three 
chapters: “Catalytic Reactions” by 
V. I. Komarewsky and C. H. Riez of 
Illinois Institute of Technology and 
Institute of Gas Technology; “Photo- 
chemical Reactions” by W. A. Noves, 
Ir., and V. Bockelheide, University of 
Rochester: and “Electrolvtic Reac- 
tions” by Sherlock Swann, Jr., Univer- 
sity of Illinois. 

The same clarity and excellence 
which prevail in the first book of this 
series is maintained by the present 
contributors, all recognized authori- 
ties in their fields. Again, emphasis is 
placed upon the experimental approach 
and not on underlying theories. One 
mav look upon this series as a much 
needed addition, amplification, and re 
juvenation, of some of the portions of 
Houben-Weyl’s time-honored but 
dated treatise. Readers will especially 
welcome Dr. Swann’s chapter on elec- 
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You get 


controlled 
quality with 


Amsco solvents... 


There’s a pipe for every storage tank, a pipe 
for every solvent. That is just one of the pains- 
taking steps Amsco takes to keep your solvent 
pure and free of contamination. 


But Amsco solvents give you more than 
quality. They give you better results, greater 
economy, and you get prompt service and de- 
livery wherever you are. 


You get these and other advantages because 
for 25 years Amsco has been developing, pro- 
ducing and improving solvents to meet indi- 
vidual requirements. 


Here are a few of the other features of 
Amsco solvents: 
@ Choice of volatility 
@ Choice of solvency 
@ Any desired boiling range, from 
5° F. upward in some fractions 
@ Amsco's “Service that goes 
beyond the sale” 
We would like to tell you more 
about our products and services, 
how they fit your particular re- 
quirements. Mail coupon today! 
SERVICE IN 48 STATES 
Export inquiries invited 


AMERICAN MINERAL 
SPIRITS COMPANY 


CHICAGO, NEW YORK, LOS ANGELES 
ATLANTA BOSTON BUFFALO CARTERET, J. CINCINNAT! CLEVELAND 
CORPUS CHRISTI = DETROIT - FORT WAYNE + GRAND RAPIDS + HOUSTON 
INDIANAPOLIS + KEARNY, MILWAUKEE NEW ORLEANS + PHILADELPHIA 

PROVIDENCE + SAN FRANCISCO + ST. LOUIS + TOLEDO 
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& American Mineral Spirits Company, Dept. CE-11 
230 North Michigan Avenue ley 
Chicago |, Illinois 
Please send information on the complete line of Amsco petroleum-bose ta 
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Manufacturers, both large and small, 
in your own field have achieved not 
merely one or two but all of these 
objectives through application of 

THE MIKRO PLAN 
FOR PROCESSING EFFICIENCY 


The Mikro-Plan is not a theoretical 


treatise. It is a working system based on MIERO ATOMIZER 

ot ultra-fine grinds 
the data from 55,000 Laboratory tests 
made over the past 25 years . . . re- 


inforced by performance records from 
installations of MIKRO-PULVERIZERS, 
MIKRO-ATOMIZERS and the new 
MIKRO-COLLECTORS 


If you have a pulverizing or dust control 
problem let our engineers study it for 
you. They will tell you frankly whether 
or not our equipment, integrated in the 
Mikro-Plan is for you. 


It will cost you nothing to investigate 
the merits of the Mikro-Plan. Just write 
ae today for your copy of 
“Patents Avetied Confidential Test 
Grinding or Dust Col- 
any lecting Data Sheets. 


PULVERIZING MACHINERY COMPANY Oe 
55 CHATHAM ROAD + SUMMIT, NEW JERSEY 
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trolytic reactions as it is not only a 
streamlined presentation and review 
but provides many excellent references 
of the onginal literature 

This book can be warmly recom 
mended for the practicing chemist b 
he cither in industry or in the aca 
demic field 


Chemistry for Laymen 


Inrropuction Cuemicat 

Seconp Eprrion. By 

William Il. Hatcher. John Wiley & 

Sons, New York. 449 pages. $4. 

Truc to its title, this text “intro 
duces” the science of chemistry to its 
intended reader, the non-science stu 
dent. Opening with a brief historical 
roundup, it goes on to deal with phe 
nomena and materials most apt to bi 
met in evervday life. The three state 
ot matter, water and its constituents, 
ind the atmosphere are the topics of 
¢ first few chapters. Gradually it 
moves et more technical subjects 
Throughout, the author concentrates 
on principles. Basic facts are thor 
oughly explained by descriptions and 
illustrations but technical details are 
unitted. The four sections of the 
book discuss inorganic, organic, food 
ind industrial chemistry —FA 


Recent Books & 
Pamphlets 


Fluorspar and Fluorine Chemicals. Part I 
Economic Aspects of the Flurospar In- 
dustry by N. T. Hamrick and W. H. Voskui! 
Part Il—-Pluorine Chemicals in Industry by 
G. C. Pinger and F. H. Reed. Published by 
the University of Illinois, Urbana, Ml 70 
pages 
Coding of Thermocouple Wire and Exten- 
sion Wire. Tentative Recommended Prac- 
tice, RP1.1 published by the Instrument 
Ameriee Pittsburgh, Pa. 4 pages 
nds symbols, in table form 
for iron constantean (Types J and Y); 
chromel-alumel platinum 10 percent rho- 
dium-platinum, platinum 13 percent rho- 
dium-platinum,; copper-constantan 


Physico-Chemical Investigations on the 
Treatment of Rock Phosphate With Nitric 
Acid. By M. H.R. J. Plusje. Published by 
Netherlands State-Mines Geleen The 
Netherlands. 128 pages plus four fold-out 
pages of charts. Deals with both theoretical 
and practical aspects of the subject 


Subsurface Sewage Disposal. By John E 
Kiker, Jr. Bulletin No. 23, published by 
Florida Engineering and Industrial Experi- 
ment Station, Gainesville, Fla. 72 pages 
$i. Describes subsurface sewage disposal 
facilities that will just meet the needs 
under the conditions to be encountered in 
Florida. 


Diffusion Flames. By Kurt Wohl, Carl 
Gazley, Jr.. and Numer M. Kapp. Bulletin 
No. 1 published by Engineering Experiment 
Station, University of Delaware, Newark, 
Del. 35 pages. 75 cents. Report on the 
quantitative study of the size of flames 
Includes an appendix of tables and numer- 
ous Ulustrations 


Bibliography on X-Ray Stress Analysis, 
With Subject Index. By Herbert R. isen- 
burger. Published by St. John X-Ray Lab- 
oratory, Califon, N. J. 17 pages. $3 

A Philosophy for Conservation. By Edward 
Steidle Circular No. 33, published by 
School of Mineral Industries, Pennsylvania 
State College, State College, Pa. 51 pages 
Gratis. Discusses the progress which has 
been made in conservation and the needs 
which still exist 


End 
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Stator core (1) is sur- 
rounded by tubes (2). In- 
ternal fans (3) circulate air 
through ducts (4) in rotor 
and stator and around tubes, 
transferring heat to tubes. 


External fan (5) drives out- 
side air through tubes, re- 
moving heat and keeping 
tubes clean. All electrical 
parts are enclosed. Dirt 
cannot enter. 


@aF Heat exchanger is practically self- 
cleaning 
gar Install anywhere — indoors or out 


oe 75 hp and up — for 1-D or 2-G 


locations 


| ows HAZARDOUS LOCATIONS the design of the tube-type 
heat exchanger in this Allis-Chalmers explosion-proof 
motor cuts maintenance costs to a new low. Large heat 
transfer area plus internal and external forced air circulation 
removes heat quickly, Cleaning is practically eliminated be- 
cause the air passages are unrestricted. Air flow through 
the straight tubes removes foreign matter. 

Three years of operation in the field have shown that 
savings in maintenance can be made with this cooling 
arrangement, Sizes from 75 to 600 hp carry Underwriter's 
label. Larger sizes built on special fn te Also TEFC* de- 
signs for non-hazardous locations, For complete informa- 
tion, outline your requirements to your A-C Sales Office, or 
write for Bulletins 05B7150 and 51R7149. 


*Totally-Enclosed Fan Cooled A-2609 


ALLIS-CHALMERS, 1147A SO. 70 ST 
MILWAUKEE, WIS. 


CHEMICAL ENGINEERING 


ALLIS-CHALMERS 
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PROTECTION 
AGAINST FUMES, 
CONDENSATES 


AND SPILLAGE 


Resists acids, alkalies, 
water, oil, gasoline, alco- 
hols 


@ High dielectric strength— 
non-flammable 


@Cold applied to wood, 
metal or concrete 


@Applied by spray gun, 
brush, or dip 


@ May be air-dried or baked 


© Glossy, easily cleaned sur- 
face 


Tye IN Plastic Paint coatings 
are a liquid formulation of Tygon 


sheet stocks, the chemically inert 
plastic used to protect acid tanks 
and equipment. Tygon Paints will 
not oxidize and chemically deterio- 


rate with age. Resist most acids, 
alkalies, as well as oil, gasoline, 
fresh or salt water and alcohols 


Will not contaminate solutions 


Pree Test Panel 


Please send free test panel of Tygon 
Paint, and ot 
Bulletin 


Ops 


your new Paint 


Name 


Company 


Address 


PROCESS EQUIPMENT DIVISION 


| 


GOVERNMENT PUBLICATIONS 


25, D.C 
and 
rder, « 


the office 
upons, OF check 


issuing 


Charts of Compressibility Factors and 
Charts Shewing Quantities Delivered by 
Commercial Cylinders for Hydrogen, Nitro- 
gen, and Oxygen National Bureau of 
Standards Miscellaneous Publication M191 
Issued November 17, 1948 Price 25 cents 


List of Commercial Standards, Revised to 
January |, 1949. National Bureau of Stand- 
ards, Letter Circular LC931 (Supersedes 
Mimeographed 


Simplified Practice Recommendations, Al- 
phabetical List Revised to January 1, 1949. 
National Bureau of Standards, Letter Cir- 
' > 932 (Supersedes LC 913 Mimeo- 


| Definition of pH. and Standards for pit 
Measurements. National Bureau of Stand- 
ards, Letter Circular LC 933, November 22 
1948. Mimeographed 


Light-Sensitive Paper Ne. 1554: Directions 
for Use In Testing Textiles for Colorfast- 
ness to Light: National Bureau of Stand- 


irds, Letter Circular LC 934 (Supersedes LC 
106 January 13, 1949. Mimeographed 
Sources of Bauxite in Asia. By J F Har- 
ringtor ireau of Mines, Mineral Trade 
es, Special Supplement No. 27 (to Vol 
26, No. 6) June 1948. Mimeographed 
Protection Against Mine Gases. By J. J 
Porbes and G. W. Grove. Bureau of Mines 
Miner Cireular 35, Revised 1948. Price 


6" x 10 Fined Tube Sheet 
Acid Heater, steam in shell, 
weak acid trough tubes 

Tubes, tube sheets ond 
bonnets ore Type 316 
Stomwmless Stee! Shell is cor 

bon steel with bellows type 
expansion joint 


ANOTHER INTERESTING DESIGN JOB 


ey... DOWN 


Do not send postage stamps 
im paper cover unless otherwise specified 


The following recently issued documents are available at prices indicated from 
the Superintendent of Documents, Government Printing Office, Washington 
In ordering any publications noted in this list alwavs give complete 
Remittance 


should be made by postal money 
All publications are 


When no price is indicated, the 


pamphlet is free and should be ordered from the bureau responsible for its issue 


20 cents. Describes various barricades, gas 
masks self-rescue respirators oxveen 
breathing apparatus. and treatment for 
“as polsoning or asphyxiation 


Safety and Performance Characteristics of 
Liquid-Oxygen Explosives. By E. Tour- 
nay. F. M. Bower and F. W. Brown. Bureau 
of Mines, Bulletin 472. Price 30 cents 


Hazards of Black Blasting Powder in Un- 
derground Coal Mining. By D. Harrington 


and R. G. Warncke Bureau of Mines 
Information Circular I. C. 7492 Mimeo- 
graphed 


German Low-Temperature Coal-Tar Indus- 
try. By E. O Rhodes. Bureau of Mines 
Information Circular I. C. 7490. Mimeo 
graphed. One of a series written by mem- 
bers of the Solid Fuels Mission in Germany 
a companion to Information Circular I. C 
7409, “German High-Temperature Coal-Tar 
Industry.” 


Items 
Anderson 
(new series) 


Synthetic 

27-268. B 
Bureau of Mines 
March 1949 


Liquid Fuels Abstracts, 
y J. L. Wiley and H.C 
Vol. 2. No. 2 
Mimeographed 


Gaseous Reduction Methods for the Pro- 
duction of Sponge Iron. By E P. Barrett 
Bureau of Mines, Report of Investigations 
R. I. 4402. Mimeographed. A general pic- 
ture of the methods, proposed or tried 


Continued 


INGTOWN 


We solicit your inquiry for HEAVY DUTY SHELL AND TUBE EQUIPMENT. In addition to “run-of-mill” 


items, we design and build: 


Coolers for oils, fruit juices, solvents and special liquids. 
Liquid precoolers, gos intercoolers for multistage jobs. 
Condensers for Freon-22, propane ond other refrigerants. 
Seawater condensers (Cupro-nickel tubes, tube sheets). 
Design and construction meet standards of A.S.M E., or other agency specified by customer. 


We also specialize in the design 
and fabrication of heat eachangers 
from the following materials 
KARBATE + ALUMINUM 
BRONZES (Everdur Phosphor 
Bronze, 70-30 Cupro-Nickel, etc) 
NICKEL AND MONEL + FINNED 
TUBE MEAT EXCHANGERS 
BIMETALLIC TUBE UNITS 


DOWNINGTOWN IRON WORKS 


DOWNINGTOWN, PA 
HEAT EXCHANGERS 
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Control Panel in Centrcl Soya Company plant with a bank of A-B Bulletin 709 Starters in Nema Type 7 enclosures. 


SOYBEAN PLANT uses SAFE ENCLOSURES 
for STARTERS in EXPLOSIVE VAPORS 


Special care must always be used in selecting motor controls for 
hazardous gas and dust locations. For complete safety, the correct 


For 
Hazardous type of enclosure must be specified to fit each service requirement. 
Locations The Allen-Bradley line includes a wide variety of watertight, dust- 
Allen-Bradley tight, and corrosion proof enclosures for motor controls, used in chemi- 
Bulletin 709 cal, processing, or other hazardous applications. The simple Allen- 


Bradley solenoid starters used in these controls have silver-alloy 
contacts which require no maintenance ...an important feature in 
starters with bolted covers. 

An Allen-Bradley control engineer will gladly suggest the proper 
starters and enclosures to meet your requirements. 


Across-the-Line 
Solenoid Start- 
ers in Nema 
Type 7 enclo- 
sures for hoz- 
ardous gas lo- 
cations. 


Allen-Bradley Company 
1337 S. First Street, Milwaukee 4, Wis. 


Allen-Bradley Automatic Starters are also available in these Enclosures 


Genero! For Hozordous For Hosordous 
Purpose Dust-tight locotions Corroson proof locations 
cp 


ALLEN-BRADLEY 
SOLENOID MOTORYCONTROL Wy 
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DRUM FILTER 


* Excellent heat resistance; can withstand 
pressure steam 

© Unoffected by Fungi, molds, and bacteria 

* Easy cake discharge 

¢ Minimum blinding 


PRESSURE FILTERS 


Nylon Filter Cloth can be supplied in several weaves and 
weights and in rolls or made-up filter element covers with 


all Nylon-Thread sewing. 


Literature and pilot test samples of FM Nylon Filter Cloth 


are available on request. 


“Weavers ef oadastrial ™ Ndia for over Years 


National Filter Wledia Co. 


General Offices & Mills: New Haven 14, Conn. 
Western Office & Factory: Salt Lake City |, Utah 
Seles Offices—Representatives 
2427 Wow Rovelowe (enter Bidg | 406 Serond Bont Bidg Frins E@word | 
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Govt. Pusns., cont. 


within the past 100 years. for producing 
sponge tron by treating hot ore with 
heated reducing gases 


Bleaching Wood. By E Downs For- 
Products Laboratory, No. R1705. Avail- 


yniy from Forest Products Laboratory 
Madison Wis _D cribes methods and 
p of bleaching wood with chemicals 


Laboratory Studies of the Gravitational 
Drainage of Oil from U> consolidated Sands 
y R V. Higet and G. B Shea Bureau 
lines, Report of Investigations RI 


Inv igation of the Sheep Creek Iron De- 
posits, Meagher Cou ity, Mont. By Glenn 


vations RI. 4400. Mimeographed 


Investigation of Broughton and Ring Meg- 
retite its, Essex County, N By 

iford and L. H. Stone Bureau 
Mines, Report of Investigations R I 
4404. Mim-oographed 


Investigation of Limestone Deposits Near 
Arti igton, Snohomish 
tanti ne C. Popoff, Bureau of Mines 
Report of Investigations R. I. 4393. Mime- 
raphed 


Investigation of Black gy Bery! De- 
posit, Oxford County, By 
lot, M B nd M f 


} Bureau of 
Mines, Rep« of In gations R. I. 4412 
Mimeographed 


Investigation of Muir Inlet or Nunatak 
Molybdenum Deposits, Glacier Bay, South- 
eastern Alaska By R. S. Sanford, G. A 
A Rutledge Bureau of Mines 
ons R. 4421. Mime 


Investigation of Cheever Limonite posit, 
Berkshire County, Mass. By R. J Bur 

S Saof i Bureau of Mine R- 
Investigate R 4423. Mimeo 


Investigation of Certain High- Alumina 
R 


Clays of Central = insylvania By 
Sanf Bu i Mines, Report of I: 
att R I “4427 Mimeographed 


Investigatic of Sweetsprings Manganese 
Deposits, Monroe County, W. Va., and Craig 
County, Va. By H_ V. Ewoildt and R. S. San- 
ford. Bureau of Mines, Report of Investi- 
ations R. 1. 4433. Mimeographed 


Investigation of Property. 
Pope County, I. By M. Bishop and 
A B. Needham Bureau of Mines, Report 
of Investigations R. I. 4434. Mimeographed 


Petroleum Engineering Study of the West 
Red River Field, Tillman County, Okla 
By H. V. Hill, et al. Bureau of Mines, Report 
of Investications R. I. 4450. Mimeographed 


A go Titanium-Nickel Diagram. By 
J Hayes, et al Bureau of Mines, Re- 

t of Investigations R I. 4463 Mimeo- 
hed A progress report on titanium 


cel alloy studies 


oh of Coal-Tar Products 1948. United 
T March 1949 


Mir ites imports for 
cor ediates, dyes, me- 
dict ne materials, and 


roducts entered in 
and 28 of the 


Copper Naphthenate 


d-Preservative 
tional Bureau « ! 


ds, Commercial! 
5 cents re- 


corded voluntary standard of the trade 


Nation-Wide Results with Fungicides in 
4 ourth Annual Report Supplement 
181 (March 15, 1949) to the Plant Disease 
er, issued by Bureau of Plant Indus- 
U. 8S. Department of Agriculture, Belts 
ville Md. Mimeographed 


Fungicidal and Phytotoxic Properties of 506 
Synthetic Organic Compounds. Supple- 
ment 182 (March 30 1949) to the Plant 
Disease Reporter, issued by Bureau of Plant 
Industry, U.S Department of Agriculture 
Beltsville, Md Mimeographed 

End 
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Most organic acids Alcohols 
Halogenated hydrocarbons Carbon Bisulphide 
») Benzene Trichlorethylene 
| 
— 
Long and E. T. Haye Bureau of Mines, Re- 
port of Investigations R. I. 4464. Mime: 
} raphed Deals primarily with ductile 
titanium, but applicable to many other 
metal powders i mixture 
st 
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EASY-TO-CLEAN 


SAFE-TO-WASH 


HANDLES HIGH- 


AVAILABL 


TEMPERATURE MATERIALS 


All-Metal 


GYRATORY SIFTER 


HAS WIDE CHEMICAL INDUSTRY APPLICATION 


EW AND DIFFERENT is this 
A-C gyratory sifter for the 
chemical industry, It's designed after 
the Low-Head standard gyratory sif- 
ter— used by food and chemical 
processors all over the country. But 
this sifter is new and different be- 
cause it is made entirely of metal! 
Numerous materials — ranging 
from pure chemical products (such 
as barium nitrate) to impure metal- 
lurgical products (such as zinc con- 
centrate) — can be efficiently han- 
dled by this sifter. High-tempera- 
sure materials can be sifted since this 


machine has no wooden parts. And 
cleaning is a simple matter. The en- 
tire sifter can be easily and safely 
washed. 

The Low-Head all-metal gyratory 
sifter is a compact, high speed, high. 
capacity unit holding four to seven 
sieves. Made of steel and magnesi- 
um, it is a strong, lightweight ma- 
chine. Sieve screens can be silk or 
metal, with a variety of fine, medium 
and coarse meshes to choose from. 

This new all-metal gyratory sifter 
is available now. Send handy cou- 
pon for full details, 


Low-Head is an Allis-Chalmers trademark, 


ALLIS-CHALMERS 


Chemical Milling and Processing Equipment 
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2620 
ALLIS-CHALMERS, 1147A SO. 70 2704 


[) Please send handy packet with information 


_| Would like personal visit from A-C repre- 


Nome 


Company 


Street 


= 


MILWAUKEE, WIS. 


on new All-Metal sifter and standard sifter 
bulletin 06B6124A. 


sentative with detoils of new sifter, 
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DURABi EF ALL-META; 
LIGHTWEIGHT, STRONG CONSTRUCTION 
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| MANUFACTURERS LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with 
ut cost unless a price is specifically mentioned. To limit the cuculation of thei 
hiterature to responsible engineers, production men and mdustrial executives, 
manufacturers usually specity that requests be made on business letterheads 


Blectric Hoists, Wright Hoist Divisu for residential and commercial uses pro- 
nern hain & Cable Co. York, Pa duced by this company. These fans cover 
pace lider No. DH-65 describes the line a range of output from 1,000 to 30,000 cfm 


of electric hoists produced by this com- Specifications and output are shown 

pany Specifications are given for thes 

hoists, which range in capacity from ‘, to Materials Handling Crescent Truck Co., 

10 tons Lebanon, Pa —4-page bulletin describes the 
various types of fork trucks, lift trucks, and 

Air Compressors Worthington Pump & tractors produced by this company. Capaci- 

Machinery Corp., Publications Dept., Harri- ties of these trucks range from 1,000 to 

son, N. J.—4-page folder is a selection 10,000 Ib 

chart for use in determining the proper 

size of water-cooled air compressor. Know- syeees Coatings. Witco Chemical Co., 


ing the quantity and pressure of air re- ast Wacker Drive, Chicago 1. Ill.—40- 

quired, the chart gives the proper com- pas © booklet describes the various asphaltic 

pressor bore and stroke for the application products made by this company, and lists 

their properties and uses Some of the 
Materials Handling Abell-Howe Co 53 items covered include automotive under- \ 

West Jackson Bird., Chicago 4, Ill 12-page coating, sound deadeners, sealers, and rust 
catalog describes the various types of cver- preventatives j 

head handling equipment produced by this 

company. Included are cranes, jibs, mono- Annunciators Auth Electric Co., 34-20 

rails, and various accessory equipment 45th St., Long Island City, N. Y.—8-page 

Bulletin No. 120 describes the remote indi- 

Dial Scales. Howe Scale Co., Rutland, Vt ators produced by this company for in- 

8-page Bulletin No. 666 describes the line dicating trouble at any location in a plant. 

eo: , < of dial scales produced by this company The various types of annunciavors pro- 

we =? Specifications and sizes are given for these duced are shown and specifications are 
we Fes scales which have capacities as high as iven | 

300,000 Ib 

Layne has constantly maintained the high- Industrial Locomotives. Apparatus Dept., 
est quality of materials and finest precision ee International Nickel Co., 67 Wal! General Electric Co., Schenectady 5, N. ¥ 
manufacturing in all of their Well Water Sys- New York 5, N. Y¥.—8-page booklet A group of new bulletins describes the 

. . “How to Get Longer Service From Your various types of diesel-electric locomotives 

tom installations. The smallest ere just = sub- Pump,” discusses the selection of mater'als produced by this company for industrial 
stantial in construction and as high in effi- for pump construction. Factors covered in- switching. Booklet No. GEA-5183 describes } 
ciency of operation and always produce pro- clude corrosion, corrosion-fatigue, erosion the advantages of using these types of 

portionately as much water as the biggest. and wear locomotives, Bulletin GEA-3756A describes 

This fact has b ti d in ¢ i : the standard 25-ton locomotive, Bulletin 
TOCT NES BOON PLOVER ORE TO Fans. Chelsea Fan & Blower Co. 1206 No. GEA-3598B describes the 65-ton unit 

the complete satisfaction of hundreds of Grove St., Irvington, N. J.—Two catalogs Continued 


owners. Nos. 863 and 864, describe the line of fans 


When Layne builds a Well Water System, 
more than fine casing, impellers, shafting, 


motors and skillful manufacturing are used. 
Layne’s reputation extending back over nearly SPHERICAL 
three quarters of a century as the world’s DUST-TITE 


most capable well water developers is in- 


cluded. 
All Layne Well Water Systems are equip- 
gad eth the Assure Improved Plant Methods on 


Vertical Turbine Pumps. These pumps are 
designed and manufactured exclusively in Bi NS, HOPPERS, BLENDERS, PIPELINES 


Layne's own plant where every detail of their 
construction and assembling is under the r PRECISION-BUILT FOR Your jos! 
supervision of engineers. , 


GEMCO is your once-for-all-time an- 
swer — foolproof, efficient, built for 
years of service. Saves time and labor. 
Eliminates waste and troubles of old- 
style slide gate valves. 


Write for catalogs and information 

about Layne's complete service which 
includes surveys, water strata explora- 

tions, pump installations, etc., for a com- 

plete Well Water System. Address LAYNE 

& BOWLER INC., General Offices, Mem- 

phis 8, Tenn. e The sharp disc cleans 

the seat and prepares it 
OPEN for smooth, quick, con- 
VALVE tinuous action. Quarter- 
turn opens full or closes 


positively. Openings from 2” to 16”. 


fer dry powders, erystels ond Made, as per requirements, in cast iron, 
pasty materials. NO STICKING, aluminum, stainless steel, monel, ever- 


NO SIFTING, NO DUSTING. dur, copper, or bronze. 


cece General Machine Company of New Jersey 


AFFILIATES COMPANIES ayne- Arkansas Co 
Stutte Ark. Nort Va 
ern 


400 MARKET STREET NEWARK 5, N. 


Americans, 5. A.. Mexico, D. 


BIG OR 
| Same Layne Qualit 
| 
VALVES 
| 
Can. * Layne 
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GAS ENGINEERING’ 
Services That Can 
SAVE You MONEY! 


Glycol dehyd: 


plant p g 33 million scf of gas per day with 
reboilers and gos exchanger cooling. 


Dehydration plants, using either liquid or solid absorbents, 
are familiar projects to the engineers in the Natural Gas Division of 
J. F. Pritchard & Co. Many companies are turning to Pritchard’s 
competent engineering staff for prompt, economical and effective 


solution to their most pressing gas treating problems. 


Write TODAY for complete information on how Pritchard’s Gas 
Engineering services in design, engineering and construction can be 


put to work profitably for you. 
solid absorbent plant. 
Compressor stations L.P.G. Installations 


and additions 
* THESE PRITCHARD GAS ENGINEERING 
SERVICES ARE AVAILABLE TO YOU ~~ a= 
Conditioning and Gasoline plents 
treoting 
Functions - 


Engineering 
Construction 
Monutacturing 


NATURAL GAS DIVISION 


Serving the CHEMICAL POWER, 
PETROLEUM and GAS industries 
os well as providing specialized 


CQUIPMENT for ofl. industries. DESIGN - ENGINEERING - CONSTRUCTION 
908 GRAND AVE. © KANSAS CITY 6, MO. 


st tours e LOS ANGELES e PiTTssuRren 
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Reduce Your 
Grinding to 
a New Low 
Point . . 


WILLIAMS ROLLER MILL 


with 


AIR SEPARATION 


© Greater grinding economy with lowest horsepower per ton of material 
ground. Positive control of fineness, unusually accurate air separation 
with no oversize. Instant changeability from a fineness of 70% thru 
100 mesh to 99.9% thru 325 mesh. Very high output on unusually fine 
products. Drying ond grinding in one operation. Hundreds of successful 
installations in the Chemical field attest to their dependability. 


Williams 
Mechanical Air Separator 


Designed to handle material that has already been 
ground or to take the fines out of any dry meterial 
that it is desirable to classify. Usually operates in 
closed circuit with a pulverizer and may be used in 
this way with almost any type mill. The range of fine- 
ness obtainable is approximately from 30 mesh to 325 
mesh. Built in nine standord sizes from 2'4 ft. to 
18 ft 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 North Ninth St. St. Louis 6, Mo. 
Sales Agencies Include 
CHICAGO 5 NEW YORK 6 PHILADELPHIA 2 
37 W. Van Buren St. 115 Broadway 15th & Market Sts. 


Mers.” Puss., cont. . . 


und Bulletin GEA-36668 describes the 45- 
ton unit. Specifications and cost informa- 
tion are given on the operation of these 
locomotives 


Oil Testing Equipment. Gerin Corp., P. O 
Bor 653, Red Bank, N. J.—4-page Circular 
No. 300 describes the portable oi] inspec- 

kit produced by this company for field 
ting of oils. The four tests covered by 
s kit include gum, dirt, acidity, and 


Meatirg Element. Davis Engineering Corp 
1064 East Grand St., Elizabeth 4, N. J 

8- pace Bulletin No. 20 describes the tubular 
heating element produced by this company 
for steam heating of tanks and similar 
vessels Specifications and capacities are 
given for the various sized units which are 
available Sizes produced range from 
to 1,040 sq.ft. of heating surface. Instruc- 
tions are given for the installation of these 
units 


Organic Chemicals Eastman Kodak Co 
Rochester 4, N. Y.—This 180-page catalog 
46th edition, lists names, formulas and 
prices of all organic chemicals supplied by 
ompany. First 2', pages include new 


Mechanical Packings. Packing Engineering 
Corp.. Cranford, N. J This 60-page pam- 


phiet gives descriptions and uses of all the 
sealing and retaining packings produced 
by this company Included in the pam- 
phiet are 16 paces of engineering data 


including recommendations for most effi- 
cient packaging combinations for various 
services 


Cellulose Esters. Tennessee Eastman Corp 

ngsport, Tenn pase booklet contains 
specifications and aracteristics of stand- 
ard types o lulose acetate, cellulose tri- 
acetate am ellulose acetate butyrate to- 
eether with data on their compatibility 


with solvents, plasticizers and resins 
Power Transmission Equipment Patron 
Transmission C nc., 129 Grand St., New 


York 13. N.Y This 192-page catalog sup- 
plies complete data, including prices, on 
over 5,000 items of power transmission 
equipment and conveyor supplies 


Steel Construction Lukens Steel Co, 
Coatesrill P This is a #8-page refer- 
ence book for engineers entitled Steel 
Plates and their Fabrication.’ The book 
contains factual material on nickel-, stain- 
less-. Inconel-, and Monel-clad steels, their 


physical and mechanical properties and 
plate and head sizes A section of more 
than 100 paces of general engineering tn- 
formation including mathematical tables 
conversion tables and other material is also 
included 


Plant Design and Equipment. Industria! 
Process Engineers, 8 Lister Ave., Newark 
N. J 12-page brochure describes examples 
of complete process units, plants, and sp°- 
clal process equipment offered by this com- 
pany. Included are absorbers, agitators of 
all kinds, autoclaves, blenders, condensers 
crushers, crystallizers, digesters, dissolvers 
drives, dryers, extruders, heat exchangers 
kettles, mixers, reactors, stills and valves 


Floor Chain Conveyor. Jervis B. Webb Co 

Ip Ave Detroit, Mich —4-pace 
folder describes the sub-floor chain con- 
veyor system put out by this company 
Other convevors made by this company ar 
illustrated in the pamphlet 


Surface Gas Burvers Surface Combustior 


Corp., Tole Ohio —-130-page booklet de- 
scribes 60 »es Of surface burners put out 
by this company in 600 different siz Di- 
vided into 10 sections, the catalog is a 


reference source for engineers designing gas 
combustion equipment The booklet in- 
clude an engineering data section on fur- 
nace design and heat input requirement 
calculations 


Boiler Pressure Data. Babcock & Wilcor 
Co., 85 Liberty St.. New York 6, N. Y.--This 


technical data card No 113 lists maximum 

‘ vab work pr res for the water 

tu and fire-tube boilers produced by thi 
pany 

speed Changers A Chalmers, Milwau- 

Wis rhis 12 pa Bulletin No. 20B- 

i rib the variable pitch speed 


ar rs put out by this company, showing 

! they are installed, maintained, and in- 
pected The bulletin includes ds on 
weed range, a selection table of recom- 

Continued 
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TAKE 


ADVANTAGE OF 


COTTONSEED 


“First of its kind in the world” — thot was the 
newspaper story on the cbove cottonseed oil 
mill when it started production in Morch, 1947. 
the Delta Prducts Company plant for con- 
tinvous solvent extraction of cottonseed oil, 
located in Wilson, Arkansas. Allis-Cholmers en- 
gineered and supplied equipment for this 200 
ton per doy mill. And production records show 
thet it has been opercting continuously ond 
profitably ever since. 


Many Other Applications . 


Experience! 


SOYBEANS 


Here's the Tiptonville plant of the West Tennes- 
see Soya Mill company. One building—divided 
into two sections—houses the preparation and 
solvent extraction equipment. Designed by Allis- 
Chalmers and d by Allis-Chalmers, this 
modern soybean oil extraction mill hos been 

i U perating since October, 1948. 
AC i t includes pr i hinery. 
solvent extraction equipment ond power and 
electrical machinery. 


. . The three products listed 


above are just a few of the many applications for which Allis- 


Chalmers continuous solvent extraction systems are being used. 
Successful tests have been made on milled corn, rice bran, pea- 
nuts, flaxseed, castor beans, fish meal, and other oil-bearing ma- 
terials. Numerous plants for the continuous solvent extraction of 
these oils —with Allis-Chalmers systems — have already been 
built or are being constructed today. And many inquiries are 


coming in every week, 


Learn how A-C’s continuous solvent extraction system can 
rovide greater profit in your vegetable oil mill. Send coupon 
or full information and illustrated fact- packed bulletin. 


ALLIS-CHALMERS 


Pioneers in the Field of Continuous Solvent Extraction 
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pe You Get Sound 
Engineering Know-How, 
Production-Proved Plant 
Equipment, Practical 
Construction Data... 
When You Call on Allis- 
Chalmers for Your 
Continuous Solvent 


Extraction Plant. 4 


CORN OIL 


New and highly successful, this Illinois mill is 
used for the continuous solvent extraction of 
oil from corn germ. It's another money-saving 
Allis-Chalmers installation — operating continu- 
ously since August, 1948. Processing equipment, 
extraction equipment and power and electrical 
equipment were all correlated by Allis-Chalmers 
to produce this efficient corn oil extraction 
plant. A-C engineers supervised equipment erec- 
tion, employe training and initio] operation. 


Nome 
Firm 


City 


ALLIS-CHALMERS, 1147A SO. 70 ST 


Pleose send bulletin 1386757A 
(CD Am interested in information on solvent extraction of 


Wevld like to hove A-C representative call, 


Address 


MILWAUKEE, WIS. 
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means 
dryed by experience 


Over 1100 dryers built . . . more than 50 different 
types of products successfully dryed . . . service to nearly 
every major industry . . . that's what Hersey means by 
“drying by experience.” And this type of experience is 
valuable to you because it means that, more often than not, 
Hersey already has the answer to your drying problem. 
If not, Hersey Engineers know where and how to find the 
right answer quickly. So why not save time — and 

— by bringing your “unsolvable” drying problem to 
Hersey today? 


The Mechanical ea Pig 


where Hersey Dryers are proven 
BEFORE they're built! 


This famous dryer — the only one 
of its kind was especially con- 
structed for test drying all types of 
products on a limited production 
basis. With only minor changes any 
type of rotary dryer can be dupli- 
cated. Here's where Hersey Engi- 
neers can give their drying theories 
the “acid test.” 


CHEMICALS 


Phosphate Rock—Sodium Phosphates and Tetra Sodium Phosphates 


Potassium Nitrate Sodium Nitrate 
Glaubers Salts Bromides 
Ferrous Sulphate—Anhydrous & Crystals 

Sterols Naphthoic Acid 
Zinc Sulfate Mercury Powder 
Mercuric Oxide Silica Gel 


And other compounds designated by letters or numbers only. 


PLASTICS 


Cellulose Acetate 
And others known only by trade names 


FOOD PRODUCTS 


Sugar—Cane— Beet—Corn— Milk—Grape Sale 
Starch—Corn—Potato— Yucca Glutamic Acid 


PROCESS WASTE 


Citrus Pulp Bagasse Sawdust 

Cranberry Waste Sweet Potato Meal 
MISCELLANEOUS 

oke Sand 

Tobacco Hay 

Poultry Manure Concentrates 

Tungsten Ores Corn Cobs—Molasses 


herseye-dryers 


Division Hersey Mfg. Co. © E & Second Streets © Se. Boston, Mass, 


we 
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mended unit sizes for standard motors, 
general diagrams, and dimensions of pilot 
motor arrangements 


Plasticizers. Monsanto Chemical Co., St 
Louts 4, Mo.—This 80-page booklet de- 
scribes the properties and performance of 
the various types of plasticizers produced 
by this company. The four types described 
include the phthalates, phthaly! glycollates, 
phosphates, and sulphonamides 


Speed Reducers. Farrel-Birmingham Co., 
344 Vulcan St., Buffalo 7, N. Y¥.—44-page 
bulletin No. 449 describes the line of speed 
reducers produced by this company, which 
are manufactured tn reduction ranges from 
I', © l up te @ tol Engineering data 
and horsepower ratings for these units are 
included 


Cellulose Plastics. Tennessee Eastman 
Corp Kingsport, Tenn —42-page booklet 
entitled “Tenite Specifications” is the fifth 
edition of this booklet. It includes data on 
both cellulose acetate and cellulose arr ate 
butyrate plastics. The booklet includes a 
complete listing of the physical proverties 
of these plastics, and also contains a table 
indicating their corrosion resistance 


Plant Design and Construction. Wigton- 
Abbott Corp Plainfield, N. J—52-page 
booklet illustrates a group of the plants 
which this company has designed and con 
structed Included are several chemical 
plants and research laboratories 


Tractor Shovel. Frank G. Hough Co., 2000 
Sunnyside Are Libertyville. Jll.—8-page 
bulletin describes the 1',-cubic yard ca- 
pacity tractor shovel produced by this com- 
pany Complete specifications are tiven 
for this four-wheel drive unit, and vari- 
ous possible applications are pointed out 


Fatty Alcohols. M Michel & Co., 90 Sroad 
New York 4, N. ¥Y.—This 8-page book- 
let ts a guide to the properties and uses of 
the various fatty alcohol products pro.jiuced 
by this company The different products 
are various mixtures of the three fatty al- 
cohols, cetyl, stearyl, and oleyl 


Pentachlorophenol Monsanto Chemical 
Co., St Louis 4, Mo.—-This 16-paze bulle- 
tin describes the technical grade of prnta- 
chiorophenol produced by this company 
for use in wood preservation Methods of 
pressure treatment are described. The ma- 
terial is said to give excellent protection 
against underground decay 


Motors. Elliott Co., Ridgway, Pa —4-page 
bulletin No. PB7000-1 describes the line of 
induction motors produced Ly this com- 
pany in sizes from 230 to 3.00 hp. Con- 
struction details are illustrated 


Instruments. Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia 44, Pa.—44- e 
catalog No. ND46(1) describes the high- 
speed indicators, indicating recorders, and 
recording controllers produced by this com- 
pany. Specifications and indicated appli- 
cations are given for these instruments. 


Pumps. Byron Jackson Co., Terminal An- 
nex Bor 2017. Los Angeles 54, Calif.—i6- 
page Bulletin No. 48-4000 describes the line 
of centrifugal, multi-stage, split case, vo- 
lute type pumps produced by this company 
for medium and high-pressure service. Ca- 
pacities range from 100 to 4.000 gpm., and 
pressures up to 2,000 ft. head 


Metallizing. Metalweld, Inc., 26th & Hunt- 
ing Park Ave., Philadelphia 29, Pa —4-page 
bulletin describes various applications for 
metallizing in the process industries. The 
various metals used are listed 


Stainless Castings. The Cooper Alloy 
Foundry Co., Hillside, N. J.—First issue of 
4-page periodical called “Newscast” put out 
by this company gives information about 
the uses and properties of stainless steel 
castings 


Speed Reducers. D. O. James Gear Manu- 
facturing Co., 1140 W. Monroe St., Chicago 
7, ii.—4-page pamphiet lists types of re- 
ducers manufactured by this company and 
includes tables of sizes and gear ratio car- 
ried in stock 


Stainless Steel Fabrication. Eastern Stain- 
less Steel Corp., Baltimore 3. Md.—This ts 
a 128-page technical handbook illustrating 
applications, giving properties and process- 
ing information of chrome and nickel 
stainless steels. A table of corrosion re- 
sistances of these steels is included 

End 
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ROTATION is CLOCKWISE 


4 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS 


1949 


Nash Instrument Air Compressors 
- deliver only clean air, free from 
 @il or dust, and without filters 


No oil filters. 

No dust filters. 

No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 
over a long pump life. 

Low maintenance cost. 


ENGINEERING COMPANY 
373 WILSON, SO. NORWALK, CONN. 
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THAT GIVES 


Quality Assurance 


HESE pRUMS of fine chemicals are awaiting 
ie in the new ultra-modern warehouse 
of Chas. Pfizer & Co., Inc. at Brooklyn, N. Y. 
Within each are products of controlled and con- 
sistent high quality. Here, in this especially con- 


structed storage area, every effort is aimed at 


protecting this quality. 


For example, in summer and winter, an area 
of 532,450 cubic feet of storage space is tempera- 
ture and humidity-controlled. As much air con- 
ditioning as 50 average 6-room homes would 
require! Care in keeping uniform, consistently- 
regulated atmosphere is widespread; it includes 
air-lock doors, operated automatically by photo- 
electric cells so that warehouse interiors are not 


subject to temperature changes from outside air. 


w 


Here many of Pfizer's more than a hundred fine 
chemicals are assembled in packaged form for 
shipment to users. It is a source of pride that 
storage conditions as well as manufacturing 
controls contribute to Pfizer quality. Chas. Pfizer 
& Co., Ine., 630 Flushing Ave., Brooklyn 6, N. Y.; 
211 E. North Water Street, Chicago 11, Illinois; 
605 Third Street, San Francisco 7, Calif. 


Manufacturing Chemishs Since 1849 
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RICHARD F. WARREN, Assistant Editor 


Index Itemized 


Chemical Engineering Index 


Indosteial Consumption of Chemicals 


1947 948 


Business Good But Competition Shakes 


Out Inflationary Kinks 


Consumption of chemicals as well as 
other products has followed the tra 
ditional seasonal patterns so far this 
year. However, it is now clear that 
business is not moving into a serious 
recession this quarter or in the period 
immediately ahead. Early this year 
there were fears and predictions of a 
scrious slump in general business that 
would have a bad effect on the process 
industries. Many who made such fore 
casts have since reversed or modified 
thei estimates 


FIRST QUARTER EARNINGS 


Farnings of several big chemical 
companies showed comfortable gains 
in first quarter over the corresponding 
period ending in March 1945. How 
ever, improvement was chiefly due to 
expanded capacity and not improved 
business. General business has been 
slipping a little in recent months, but 
this does not mean that the chemical 
industry is heading into a sharp reces 
Sion 

Now that business has adjusted itself 
it levels below the postwar peaks, op 
timism is returning, bolstered by the 
knowledge that firms ‘such as Carbide 
plan to continue their postwar expan 
sions. Carbide plans to spend $80,000,- 
000 this year on capital investments 
This is a substantial amount when 
compared with $115,000,000 spent in 
1948 on similar projects and an addi 
tional $104,000,000 expended in 1947 
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Ilowever, there are soft 
spots scattercd throughout the chem 
ical process industries. Mercury salts 
ave still facing keen competition, Many 
high priced items have met with ser 
ous buyer resistance and the deflation 
of some price structures has caused a 

wait and sce” attitude among con 

sumers of some chemicals. For exam 
ple, lead and zine prices drops have 
reflected this resistance. Lead consump- 
tion is down about 20 percent from 
the postwar peak, but the recent price 

dyustinents are expe ted to spur its 
use in pigments where it has been pri 
ing itself out of some markets. After 
considering the pros and cons of the 
present situation the pigment industry 
still feels that 1949 wall be a good year 
Use of pigments in the paint industry 
will continue to keep consumption of 
these materials at a high level. Use of 
pigments in other industries will also 
compare favorably with levels reached 
in 1947 

The demand for plastics materials is 
improving. Some prices are dropping 
to come in line with competitive mate 
rials. Cellulose acctate consumption 
has been bucking stiff ¢ ympetition for 

e¢ time but recent reports show 
umprovement im its position 
Polvstvrene growth has been big. Last 
vear about 50 percent was used im syn 
thetic rubber and the other half went 
into plastics. Last vear it accounted f 
about 27 percent of total production of 


thermoplastic materials. Five years ago 
it contributed only 4 percent to the 
total output of thermoplastics. ‘The 
new price structure is designed to keep 
and expand the large markets that this 
resin has achieved. Expansion of ther- 
mosetting resin capacities by Bakelite 
indicates that resin manufacturers are 
looking ahead to the time when the 
present slowdown in business is re 
versed and it resumes the long-term 
growth pattern 


RECORD STEEL OUTPUT 


In April the American Iron and 
Stccl Institute reported on the record 
output steel reached during the first 
quarter. March production was 102.7 
percent of capacity or 8,388,965 tons. 
otal output in the first quarter was 
24,053, 1S1 tons. This was more than 
two million tons above the first quarter 
1945 level. Vo illustrate the growth in 
stecl production, the institute pointed 
out that production in 1945's last 
quarter averaged only 5,051,728 tons. 
April production will be above 98 per- 
cent of capacity 

Ihe rubber industry looks forward 
to a good year for the rest of 1949 
Herbert ES Smith, chairman of the 
board, U. S. Rubber Co., told stock 
holders that while sales were down 7 
percent from the first quarter of 1948, 
the decline reflects an adjustment from 
p stwar peaks to a lower level and the 
return to seasonal patterns. Histon 
cally, rubber sales show considerable 
improvement in the second over the 
first quarter. Mr. Smith believes that 
this pattern will be followed in 1949 
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Eng neering Indes f0 
January February ) 
| Fertilizers 50.31 51.3 
} Pulp and paper 25.81 22.0 
Petroleum refining 22.00 22 
} Gla 17.80 17 
—— Iron and steel 15.00 13.70 
| oR 27.21 25.00 
8 Leather 4.25 4.545 | 
ede Meserve Expk € 6.46 6.65 
of Prod Rubber 5.13 4.77 
Plastk 8.08 
INDEX 223.11 215.03 
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The best test meter 
because it is the 


When vou choose a meter for test service. vou 
want maximum accuracy, of course. You get 
that in Hagan Ring Balance Meters, but vou 
get considerably more than that. You get. among 


other advantages, a degree of flexibility as to 
differential pressures that isn't approached by 
any other meter. 

A standard Hagan meter equipped with an R-80 ring. for 
example, is suitable for a range of differential pressures from 
20 to 140 inches of water, and you adjust it for any differential 
within this range by simply turning a range screw. This feature 
of the adjustable meter differential permits using full seale for 
maximum flow on each test without altering the existing orifice. 
Other rings are suitable for differentials as low as ‘2 inch of 
water, and as high as 420 inches. Rings are available for static 


pressures up to p.si. 

If the test differential range is not within the present ring, 
it ean be replaced by one having the proper range in a short 
time and without the use of special tools. For still greater con- 
venience in test work, two flows may be analyzed simultaneously 
with the dual meter which records the two flows on a single chart. 

Calibration is an important consideration in meters which 
are to be moved from place to place. as in test serviee. In 
Hagan Ring Balance Meters this is extremely quick and easy, 
requiring merely the use of check weights which are furnished 
with the meter. Calibration is the same for dry or wet service. 

Hagan engineers will be glad to give you full information 
about Ring Balance Meters in relation to your own require- 
ments. Write us about them, or fill out the coupon below. 


HAGAN CORPORATION—King Balance Meter Division 
a0 che hie moter te sultabte fe 


interchangeable rings, such the 
R-82 (5 to 40 and the R-98 (40” to 280") would 
I am interested in the Hagan Ring Balance Meter for testing service cover a full range of differentials from 1” to 280”. 


under the following conditions 


Fluids to be metered size HAGAN CORPORATION 


Differential Pressure- Static Pressures 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
Approximate flow blow \ariations THRUSIORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
COMPANY ADDRESS Ck5 
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Commedity Survey: 


ETHYLENE GLYCOL 


Rate 


John KR. Sheen 


Last year production of ethylene 
glvcol was triple the prewar level of 
120 million pounds. Maximum oper- 
ation of present installations can con- 
tribute a record 450 million. If an- 
nounced plans materialize, an addi- 
tional capacity of 50 million pounds 
will be available by 1950 with the pos 
sibility that this amount will be ex 
ceeded. This expansion, achieved last 
vear in greatest part, was im response 
to the long unsatisfied demand for 
permanent type anti-freeze. Had dis 
tribution been uniform, it is probable 
that there would have been sufficient 
for the first time in six vears. How 
ever, reports indicate that there is a 
significant carry-over of packaged 
goods. This causes little concern as 
the demand for the next anti-freeze 
season is placed variously up to 300 
million pounds according to market 


experts 
VARIFD OUTLETS 


While the big outlet for ethvlenc 
glvcol is in anti-freeze, there are many 
other uses. It is consumed as dini 
troglycol in the manufacture of ex 
plosives, minimizing the risk of freez 
ing without reducing product quality 
The need as a coolant rapidly devel 
oped during the war in order to sup 
plv aviation motors, and penicillin and 
other plants. Consumption is signifi 
cant in cellophane, brake fluids and 
radio condenser liquids. Among the 
newer uses mav be listed such syn 
thetic fibers as Vinvon N, introduced 
by Carbide and Carbon Chemicals 
Corp., and the Fiber A of FE. IT. du 
Pont de Nemours & Co.; glvoxal, em 
ploved by Cluctt-Peabody Co. in the 
Sanforset process for shrink-proofing 
ravon; and the non-ionic polvethylenc 
oxide detergents 

In spite of the almost constant ex 
pansion of the industry, a deficit of 
ethvlene glycol occurred in 1941 and 
became increasingly serious as the war 
progressed. Exports were a factor for 


Dr. Skeen is head of the Market Re 
search Department of Foster D. Snell, 
Inc., New York. 
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Production triple prewar 


as continued growth is planned 


the first time and soon attaimed a rec 
ord 71 million pounds. The demand 
mounted in explosives, coolants, brake 
fluids and cellophane. Allocations to 
these industries mostly signified con 
sumption by the military. In order to 
supply the most urgent needs, greater 
vields were obtained from existing 
plants and the supply of glycol for 
anti-freeze was reduced by 75 million 
pounds, The alternative was to build 
new units and this was regarded as im 
practical under the circumstances. The 
competition in all industries for steel 
plate, pipe, valves and instruments was 
keen and the most systematic plan of 
distribution fell far short of satisfving 


ene is reacted with hypochlorous acid, 
and ethylene oxide may be recovered 
directly. ‘This, upon the addition of 
water, yields glycol. ‘The ethylene may 
derive from natural gas and gasoline 
in the form of concentrates boiling in 
the C,C, range, by cracking propanc 
or a mixed gas stream, and by de 
hydrating fermentation alcohol. The 
ilternative process Consists in reacting 
formaldehyde with carbon monoxid 
and water at high temperature and 
pressure to give glycollic acid. Upon 
esterification with methanol and sub 
sequent hydrogenation, the glycol is 
obtained 


COMMERCIAL HISTORY 


Ethylene glycol and allied non-ben 
zenoid chemicals present a most svs 
tematic and commercially successful 
history. The research was initiated at 
the Mellon Institute during World 
War I and conducted by Benjamin 11 
Brooks and George Curme. As a result 
the Carbide and Carbon Chemicals 
Corp. was organized October 1920 for 
the express purpose of commercializ 
ng this new and specialized ficld of 


all except the most urgent require hemicals. The experimental program 
ments for iron and stecl. The short was transferred to Clendenin, W. Va., 
age of chemical raw materials, espe ind consisted in reducing to industrial 
cially chlor‘ne and caustic, would have — practice the conversion of hydrocarbon 
made faciltties of doubtful value even — gases into glycol, acetone, ethanol and 
though available other valuable products. Five vears 

Ethvlene glycol is now made by two later. this operation was moved to 
general methods. The modifications South Charleston, W. Va., and has 
ire several. The original chlorhydrin remained in continuous production 


process is still dominant. Here ethyl sinc« (Continued ) 
Ethylene Glycol: A Statistical Summary 
Production 
Chlor- Ex- Ca- Pro- Chiorine Use: Anti-Freeze 
Total hydrin? = ports? pacity Plants? ducers* Price’ Required Lh. per Percent 
1.000 = Pereent 1.90 1.000 Num- Num- Tanks, Percent Auto Total 
Lb of Total Lb. Lh her her mm of Total Tnit® Glycol 
1935 100 na 1 1 $0155 1.90 
1936 82.000 190 na 115,000 2 2 0.16 15.5 2.24 77 
1037 102,000 w na 2 2 0.16 2.62 76.5 
140.000 na 140,000 2 2 0.152 2.9% #2 
1939 120.000 na 165,000 3 3 0.15 15.0 2.84 72.5 
1940 133.000 na 220,000 5 4 0.135 10.5 3.19 77 
1941 151.543 67 7.545 235,000 5 4 0.135 3.06 8 
1942 195.000 62,020 4 0.141 1.49" 25 
1943 1386 71.426 270,000 3 0.125 6.5 1.59° 
202 32,850 3 0.09 3.90 50.5 
1945 205 23 580 5 3 0.98 3.98 a) 
1946 192 14.081 270.000 5 3 0.0 7.5 3.99 65 
1947 226 18,117 5 3 0.11 4.28" 70.5 
1948 10,874 440,000 7 5 0.133 10.0 5.72" 65 


1941, 1943 and after: U. S. Tariff Commission, Annuals and Facts for Industry, series 
6-2: values for other years are estimates only. “Represented by Carbide, Dow, U. 8. Indus- 
trial Chemicals, Jefferson Chemical, Wyandotte. °U. S. Foreign Commerce and Navigation; 
1 Report No. FT410; imports have been no factor in the industry ‘Approxima- 
tions only; limiting factors have been the chlorine supply and the competition for 
ethylene oxide; these estimates regard total available capacity less other production as 
from ethylene oxide and assume sufficient chlorine ‘Exclusive of Standard Alcohol, 
1938-40; in chronological sequence, plant locations are S. Charleston, W. Va. Midland, 
Mich., the U 5S. I. plant—1939-42, Texas City, Tex., Belle, W. Va.. Wyandotte, Mich., Mid- 
land, Mich., the U. 8. I. plant—1939-42, Texas City, Tex., Belle, W. Va.. Wyandotte, Mich., 
Port Neches, Tex. “In sequence: Carbide. Dow, U. S. I, Du Pont, Wyandotte, Jefferson 
Ol, Paint and Drug Reporter. *Pounds of glycol produced for sale as anti-freeze divided 
by the number of unite of passenger cars, trucks and buses registered December 31 of 
the cited year; production for anti-freeze are estimates; registrations, courtesy Automobile 
Manufacturers Association; assumption is made that all anti-freeze goes to these auto- 
motive units introducing an error which may be as much as 8 percent in late vears 
(tractors, engines and other outlets). "Based upon WPB opinion that 485 million Ib. of 
a'ycol was consumed in anti-freeze. “Facts for Industry, series 6-8-14 gives 119,874 
Ib alvcol consumed almost entirely consumed in anti-freeze. “Industry Report, October 
1948 states that 168 million Ib. glycol were used in anti-freeze. “Estimates range from 
186 million Ib. (Ind. Report) to 230 million Ib.; 235 million Ib. used here although the 
carry-over of packaged goods may total 23 million Ib 
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Outstanding among its great variety of mineral resources readily available for 


chemual manutacturing is Oklahoma's tremendous reserve of high grade silica, 


in several forms 


Glass Sand. Equal in chemical quality to any in the United States 


and used by glass plants in Oklahoma and adjacent states since 1913. 


Tripoli, This state has long been an important supplier of tripoli, 


in 1944 ranking third in national production 


Novaculite. Outcroppings of more than 100 square miles in south- 
eastern Oklahoma are a continuation of the outcrops in southwestern 


Arkansas where novaculite has been 


roduced for many years and where ; 

P : | TYPICAL ANALYSIS OF SILICA 
chemical analysis shows silica content H GLASS SAND FROM 
to be 99° of more | ARBUCKLE MOUNTAINS 

| Average of Plant Run — 1947 
Vein Quartz. Very large deposits of ' - ' 

SO, « « 
milky variety are easily accessible 0.036 

Chat and Slimes. Millions of tons of ' GO .. . 0009 
highly silicious material are available 

as by-products of zinc mining in north Tote! 100.023 


Detailed information on Oklahoma's 
mineral resources is available on 
request. based on data by the Oklahoma 
Geological Survey. Map showing 
location of mineral deposits is also 


available. 


PLANNING end RESOURCES BOARD 
STATE CAPITOL BUILDING 
OKLAHOMA CITY, OKLAHOMA 


Commopiry Survey, cont 


Lhe value of glycol was first thougl 


im the solvent ficld. Ik 


t was imtroduced in 1922 a subst 
tute for glvcerme m the manutacture 
of low freezing dynamite. Consump 
tion n became 3 million poun 


n P Maps I these reason 
the pro n of glycol was stressed 
South Charleston. The first great ma 
ket was soon found in anti-freez 
Small amounts were sold in 1925 by 


hd SA were 


the associated Prest-O-Lite Co. ‘Tw 
| 


Nation 


tramsticrres 


Carbon Co. Howeve 


t wa 
oon observed that untreated solution 
vere corrosive to radiator metal This 
necessitated the addition of anti-co 
sive and anti-leak agents as well as a 
foam preventive. The combination b 

ne Prestone. About this time, Gh 
l was in demand in the manufacture 
f clectrolvt condensers and as a 
ylasticizer for ccllophane [he essen 
tial featu f the present end use pat 


CHLORINE SUPPLY 


Phe necessary chlorine was supplied 
by contract with Westvaco Chlorinc 
Products Co. The rapid growth of 
ethylene glycol was a major contrib 


uting factor in making that company 


the largest producer of chlorine in the 
carly 30's. Even so, there was not al 
ways sufficient to permit the operation 
of cthylene oxide facilities at a mani 
mum. Accordingly when Carbide ex 
panded it was by way of the direct 
italvtic oxidation of cthvlenc The 
domestic nghts to the Lefort patent 
vere acquired from the Societe Fran 
se De Catalvsce Generalisee in 1936 
nad the css was erating on a 
nal cale at South Charleston the 
ext vea This process has been ex 
ided. In 1941 it was installed at 
Ca Dexas Ci lex., plant 
Othe oon entered this field. U.S 
ln trial Chemicals, Inc., began in 
l 1 th ed to a rather celc 
ited itent ut with Carbide 
Wlule th vas eventually decided in 
Industral, the wa vused the 
) nola to mse bevond the 
TCA cn poimt and so forced Indu 
t to tinue aft fow vca 
\l if Dow Chemical Co ect 


W. Va. Last ir the plant 

» Chemical Co. and Wvan 

{ 1 Co ¢ operating at 

] t | ind Wvyandott 

Mich. ( le began im this field and 

iti lone for 30 vears Poday, 

Carbide accounts for about half of the 

production followed by Dow, Du 

-—End 
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Filters that Make a Record 
for Fidelity 

This machine applies a coating of cellu- 
lose acetate to discs made by Wilcox-Gay 
Corporation used for home recording. 
Cuno MICRO-KLEAN Filter removes 
contaminants, down to | micron in size, 
to insure the flawless coating needed for 
high-fidelity playback. MICRO-KLEAN 
cartridges have set new records by run- 
ning longer without replacement. 


Wide Range of Applications 
Cuno MICRO-KLEAN filters come in 
varying densities . . . capacities from a 
few to more than 800 gpm . . . connec- 
tions from % in. IPS to 6 in. flanged . . . 
single or muliiple cartridges to handle 
full flow. MICRO-KLEAN cartridges 
fit other makes; special lengths available 
for built-in installations. 


Positive Cleaning ... Greater 
Capacity 

Cuno is the only manufacturer of re- 
placeable-cartridge filters guaranteeing 
to remove all solids larger than specified, 
plus a large proportion down to | micron. 
MICRO-KLEAN’s exclusive “graded- 
density-in-depth” permits smaller par- 
ticles to penetrate to varying depths, 
eliminates surface loading, doubles dirt 
holding capacity. Resinous impregnation 
and polymerization prevents channeling, 
rupturing, shrinking and distortion. 


@ Your nearby Cuno engineering rep- 
resentative, handiing the broadest 
line of fluid filters, is your best source 
of unbiased recommendations on fluid 
filtration . . . he offers you, before 
and ofter installation, service based 
on yeors of experience with engi- 
neering filtration systems. 


Send Coupon 


! Cuno Engi ing Corp i i 

1 1018 S. Vine St., Meriden, Conn. ! 

Please send information on Cuno Filter. 

€o iliont Business Address. 

Removes More Sizes of Solids from More Types of Fluids | pease ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 4 
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PRODUCTION, CONSUMPTION AND PRICE TRENDS 


CHEMICAL ENGINEERINGS -FRICE INDEX 
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Weighted Index 


Chemical Engineering 
Index of Prices 


Chemicals Oils & 


As of Muy t 123.59 1467.96 
Last Mont 126.06 163.61 
Ma 131.11 289.5 
Ma , 122.90 2721 


Price Trends 


Chemical prices continued then 
downward movement in April and by 
May 1 Chemical Engineering's index 
for chemicals was down to 123.59. 
However, the fats & oils index rallied 
and by the end of April it reached 
167.96. Dioctyl phthalate dropped to 
4lic. per lb. Prices of mercury salts 
were weak late in April. Hand-t 
mouth buying is gencrally conceded to 
be creating most price weaknesses, as 
consumers use up their inventories 
Some fats and oils, such as cottonseed 
oil, bounced back slightly during April 


Production Trends 


Production of industrial morgan 
hemicals fell off again in Februarn 
However, the production rate was gen 
erally the same as that reached in 
February 1945. In Apnil the Bureau 
of the Census reported on the pro 


duction of 35 industrial chemicals 
Of these 17 were produced in quan 
tities above the Ikebruary 1948 level 
ind 15 were below that rate. Among 


the iTg¢ hem 1s, produc 
tion gaims ov January were reported 
only fo vnthet unmonium sul 
yhate. Production of this chemical 
cached an all time high in Februar 
ind wa 1> pe nt above the 52 
b. rep December 
Lion Oil Co ts that the 
emand " het il products 
of the company including fertilizers 
ontinues to exceed th ipply. T. H 
Barton, chairman of the board, 
pointed out that production of am 
monia by the mupany has been in 
cased by m than 25 percent. In 
iddition, ammonium nitrate facilities 
we bemg expanded along with sul 
phuric iid and ammonium sulphate 


units. All these facilities will be op 
erating in the next quarter 
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Separating solid from solvent this 
new way saved time, materials, costs 


ANOTHER 
AT. €M. 

SUCCESS 

STORY BY 


"SAM, OUR PROBLEM iS TO 
SEPARATE A SOLID FROM A COSTLY 
SOLVENT, RECOVERING BOTH. IT MUST 
BE A FAST, LOW-COST PROCESS” 


"THATS A TOUGH ONE, 
BUT 1 THINK 
GOT THE 
ANSWER...” 


"WEVE PUT A FUME-PROOF HOOD ON A REGULAR 
AT-EM. CENTRIFUGAL . THE HOOD ROUTES ALL SOL- 
VENT VAPORS TO A CONDENSER WHILE CENTRI- 
FUGAL FORCE SEPARATES SOLID AND SOLVENT." 


THE BOTTOM INTO 


"WU BET IT DOES. 
A.T.&M. 
CENTRIFUGALS ARE 
TAKING OVER MORE 
AND MORE CHEMICAL 
PROCESSING JOBS, 
DOING EM FASTER. 
BETTER, AT LESS COST” 


"THAT FUME-PROOF CENTRI- 
FUGAL DID THE TRICK,SAM. 
IT SURE BEATS SETTLING 
TANKS AND FILTERS FOR 
SPEED AND 
EFFICIENCY." 


Let us bring you up to date on what modern centrifuging 
can do. JUST MAIL COUPON... NO OBLIGATION 
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CONTAINERS. SOLID, 
LIQUID AND VAPOR 
ARE RECOVERED 
ALMOST 
100%" 


SAVE TIME, SPACE AND COSTS WITH 


A.T. 


CENTRIFUGING 


AMERICAN TOOL & MACHINE COMPANY 

1415 Hyde Park Ave., Boston 36, Mass. 
Hl Please send information on centrifuging applied to the following processes: i 
I Extraction ([[]Filtrotion Dehydration [] Coating [[] Precipitation 
[| Sedimentation Impregnation 


t Write here any other process 


! Name Title 
| Company 
Street 


City Zone State 


Lee eee ee eee 
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TO RECOVERY TANKS, WHILE ‘ 
| THE SOLID 1S PLOWED OUT 


Installed in 
December 1947 


STILL GOOD 
on pumps handling 
fuming sulphuric acid! 


The Koppers Company has Worthington 
Worthite pumps to handle fuming sulphuric 
acid. They used conventional packing. had 
to repack every two days. Then in Decem 
ber 1947 the pumps were packed with 
TEFLON.-and haven't needed repacking 
SINCE! 


No. 101 Plastic TEFLON Packing is non- 
porous, has the 100°. chemical resistance 
of pure TEFLON. Withstands temperatures 
from minus 80 F to $25°F. Style 201 same 
as 101, except mica is substituted for graph- 
ite. Use 201 for stainless steel valves and 
pumps. We also make TEFLON covered 
gaskets. 


Wherever, whenever you have a nasty 
packing or gasket problem, call on 


Power PRODUCTS Co. 


11 Broadway, New York 4, N.Y. 


| United States Production of Certain Chemicals 


January 1949, January 1948 


January January 
Chemical (Tons unless otherwise noted iow 1948 
Ammonia, «vnthetic anhydrow 5 
\ trate 
\ t ate ath Mi 
M 
Cs i 61.918 
le an * Mi 18871 16, 384 
~ M 41,500 40,74! 
152,838 123,319 
Ts 
M 4.076 
39,370 39,089 
2,552 2,202 
886 3.229 
M 490 
97 108 834 
1,408 1.27 
112,009 95.331 


Lime-soda process 

Liquid* 58, 897 63.7 

Solid 22,670 20,974 

Sodium phosphate 
M onubasic 


anhydrous 


ilphune acid 
Chamber process 
Contact process, new 


Data for this tabulation have been taken from “Facts for Industry” series issued by 
Bureau of the Census. Production figures represent primary production and do not 
inojude purehaeed or transferred matertals. Quatrtfles produced by government-owned 
arsenais, ofdmance works, and certain plants operated Jor the government by private 
industry are not included Chemicals manufactured by TVA, however, are included 
All tons are 2,000 lb. Where no figures are given data are either confidential or not 
yet available Includes a small amount of aqua ammonia. *Total wet and dry produc- 
tion, including quantities diverted for manufacture of caustic soda and sodium bicarbon- 
ate, and quantities processed to finished light and finished dense. "Not including quan- 
titles converted to finished dense. ‘Data collected in cooperation with the Bureau of 
Mines Figures represent total production of liquid materials, including quantities 
evaporated to solid caustic and reported as such “Includes oleum grades, excludes 
spent acid Data for sulphuric acid manufactured as a byproduct of smelting opera- 
tions are included 


United States Production of Synthetic Organic Chemicals 


January 1949. January 1048 
January Januar: 

Chemica 1949 1948 
Acetanilid 567 444,334 
Acetic acid 

Syntheti 38,661,420 31,892,953 

Recovere 36, 608 315 142,756,204 

Na 2,344,600 2,206, 288 
Ao anhy 66,519,676 62,700,326 
Acetor 43,863,924 36. 944, 506 
A 1,179, 868 979,411 
Anilin 7,136,417 9,488,617 


(Continued on page 364) 


Get all the Facts you need on 
ACE-0-PAX PACKAGED RING SETS 


for Chemical Pumps 
PACKAGED RING SETS for Worthington Worthite 
Chemical Pumps, Duriron and LoBour Chemical 
Pumps ore the most efficient and economical sets 
>) of chemical packing on the market. These sets are 


composed of the proper number of rings of Style 

28M or 30M, molded to exact di- 

mensions for the unit, individually 

boxed ond labeled. They sove your operators time in repacking; they 
seve waste of packing; and they will reduce your inventory of packings. 
WRITE TODAY FOR CATALOG AND PRICE LISTS. 


‘PACK KING ENGINEERING CO 


279 Uncoin Ave., Cranford, New Jersey 
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/ 
CHEMICAL 
Total wet and «dry 372,224 383 481 
Finished ligt 205, 400 189,427 
Finished 110, 102 136,512 
Natoral* 17,133 22. 389 
Sodium bicarbonate, refined 13,346 13,190 
Seotium bechromate and chronusts 8.913 7.7 
be. Sedium hy drome 
Liquids 150,994 119,061 
: Solid 170 
O 7 6,563 
Tribasic 6.4679 8, 125 
Meta 2.347 2,512 
‘ Tetra 6, 162 4.049 
sodium sia $5,914 37,529 | 
sodium sulphate 
Anhydrous 16, 596 13,015 | 
Glauber s salt* 14,712 18. 457 | 
Sole 57,710 51,999 
064 506 932, 933 | 
i 247 285,734 | 
652,345 597,119 
FOR PUMPS 
AND VALVES. | 
| 
— 
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ECONOM 


Time, rather than money, was the 
major concern when the first of these 
wartime butadiene plants was built. 
Successful in design and operation, 

it was the prototype for two additional 
plants, saving both time and money 
in construction. All have exceptional 
records of low operating cost. 


ECON O Mp 


In furnishing plants for the production 
of ethlyene, Lummus has combined 

its petroleum and chemical plant 
experience. High yields and low 
product cost per dollar of investment 
have been obtained, along with 
wide-range flexibility as to charge 
stock composition. Total capacity of 
Lummus ethylene plants is now some 
half-million pounds per day. 


ECON 


This smaller customer had rigid limits 
of first cost for its lube oil plant. 
Lummus accepted the challenge — the 
design was developed to permit use 
of existing and rebuilt equipment — 
located and purchased by Lummus 
for the job. This plant was completed 
exactly on schedule, and neutrals of 
zero pour test were ready for 
shipment on the second day of 


operation. 
THE LUMMUS COMPANY | Teamwork 
420 Lexington Avenue, New York 17, N. Y. j 
LUMMUS designs and builds with «CONOMY 
CHICAGO — 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON —Mellie Esperson Bidg., Houston 2, Texas Resourcefulness 
The Lummus Compony, Ltd. 
525 Oxford St., London, W-1, Englond r Perspective 
Societe F ise des Techniq lummus 
39 Rue Combon, Poris ler, France . Technique 
¢ hia Anénima V Lummus 


Edifico “Las Gradittas” 
Esquina Las Gradilias, Caracas, Venezuela 


> 
of the low-cost plant the same 
4s conomy is sought by process, 
design ingenuity, rather than by 
_ by an organization so closely-kni thar. |- 
utilized. Savings conceived in desigr 
4 
4) 
= 


FOR 


consult 


ON FABRICATED WIRE 
ASSEMBLIES FOR BULK 
HANDLING & PROCESSING 


Special fix 
tures for heat 
treating ana 
‘ther pre 


esses 


Woven wire 
nas reduce 
dents 
nplity bulk 
handing and 
shipping of 
pipes, tubes 


shapes. ete 


Cambridge offers the engineering 
and fabricating facilities to supply 
you with baskets, trays, racks, 
crates or specialized fixtures in any 
metal or alloy . . . custom-built for 


your part icular requirements. 


Cambridge wire fabrications are 
“job-fitted"’ for all types of bulk 
handling and processing to insure 
maximum efficiency. 
For information on the 
complete Cambridge 
line, write for your FREE 


copy of this illustrated 
booklet. Consult your 


Cambridge Field Engi- 
neer on any individual 
problem. 


There's a Cambridge Sales 
Engineering Office Near You 


Cambridge 
Wire Cloth Co. 


Dept.G - Cambridge 5, Md. 


Wire cloth Any metal or alloy, 


in rolls. mesh or weave. 


CPFICES IM PRINCIPAL INDUSTRIAL 
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U. S. Production of Synthetic Organic Chemicals, cont. trom page 362 
January January 
1949 


Chemical 
1948 


Kartuturie acid derivatives? 
-Ethyl-5-phenylbartituric acid and salts (phenobarbital 39,276 61.772 
Benaene 
Motor grace 
Tar 
Coke en operators* “ay 


te 18, 537. 62 18,638,275 
S11, 28 608, 206 


9,510,471 
+, $32,032 


trichloroethane (DDI 
ent 


ts 


4 


4 


alii le, 37 percent by wt 18875 


Be 
= 


la ors. and ove 


rene, government and private plant 


All data in pounds except benzene (gal.) creosote oll (gal.), toluene (gal.) xylene (gal.) 
ind penicillin (million Oxford units). Statistics collected and compiled by U. 8. Tariff 
or ~ except where noted. Absence of data on production indicates either that 
unavailable or confidential Excludes the statistics on recovered acid Acid 
jirect process from wood and from calcium acetat All acetic anhydride 
rom acetic by vapor-phase process. ‘Product of distillers who use pur- 
r only or from Oll-gas Or water-gas produced or purchased by tar distillers 
tics are given in terms of bulk medicinals only Statistics collected by Bureau of 
3 : production including data reported both by coke-oven operators and by 
distillers of purchased coal tar Reported to U. S Bureau of the Ceasus. “Includes 
toluene produced from petroleum by any process Includes refined cresylic acid from 
petroleum 


need of Automatic Transfer 
id Switches, Remote Contro! Switches 
Contactors, Relays, ond Specictized 
lectromagnetic Controls, come to us 


Automatic Switch Co. 


381 Lakeside Avenue * Orange, New Jersey 
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Coke Ta 
arbon vol, pr 
ar af nort 
Par distil 020, 321 
| 
Ethy Liphen 
Ethyl et 2,252,712 
4 wit oa 
137 a2. 803 
> 1 038 611 
: 611 28 
Nay 716 
Tar 
bene and salts ators, | 
| | 
25, 499,7 
7 
ke-oven 225 “4 
2 540. 200 005,410 
an 
| 
| 
HE 
= PSA | 
IC CONTR 
ype 
3.- protected: rubbet jined contact ports 
This como! valve consists of gounder® potent rype naturel of 
rubber jined giaphroo™ type morn volve with ond 
powertwl operand suitable tor of or 
} w is controlled by asco 3-woy pilot vaive- all 
ore ossemvle? into one compo" oF in the \ 
connected ynit Sires range trom Va to 3 we sholl pe 
qiod to send you on hes control volve: also ove 
{ condense? Caraled No 200-8 wich priefy ovt complete 
jine of » 
(A 
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THE FIRST 
DAY ON 


You save with the Worthington 
YC Compressor—right from the 
Start 

It arrives completely assembled. 
Installation cost is low, because 
there's no alignment problem. No 
erecting engineer needed. Just 


construction for higher rpm and 
the famous Worthington Feather* 
Valves—most efficient ever made. 

And for years to come you'll 
benefit from maintenance savings. 
Valves are unusually accessible; 
openings are large for quick in- 


the YC’s instantly responsive 3- 
and §-step variable capacity control. 
WRITE FOR DETAILS 
that show how Worthington YC 
Compressors can reduce your air 
costs. Bulletin L-667-B1A has the 
facts that prove there's more worth 


make the air and power connec- spection; spare parts are smaller, Worthington. Worthington Pump 
tions and it’s ready for work less expensive. And finally, you'll and Machinery Corporation, Com- a 
You save on space, too. The YC always pay less for power, due to pressor Division, Buffalo, New York. ¢ 


needs only one-half the building 
space and one-quarter the founda- 
tion space of same-capacity hori- 
zontals 

There's more operating economy 
for you in the balanced Y-frame 


*Reg. US. Pat. OF 


Curniucar 1949 


Vertical Horizontal 


Portable 


INGTON 


| 
YOU'LL FIND | | 
airncosts 
| 
a 
SS (BY 
no OTF 
\ compnts®© 
witt 
enror™ |. — Rodiol 
“ out? Gas-Engine Compressors 
A 
ene | 
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Prepesed Work 


Ga., Albany—Dixie Leather Corp., c/o Graton 
& Knight Co., 356 Franklin St.. Worcester, 


Mass., plans to construct a tannery to have 
capacity of 6,000 hides weekly. Estimated 
cost $I, A 


Decatur—A. Staley Mig. Co., Decatur 
plans to construct a soybean oil extraction 
plant to emplo, hexane washing process 


Estimated cost $1,000,000. 


lowa, Des Moines—lowa Farm Bureau Fed 
eration, Farm Bureau Bidg., plans to con 
struct a fertilizer Estimated 
$850,000 


plant 


cost 
Mass, Dartmouth—Carbide & Carbon Chem 
ical Corp., 205 East 42nd St. New York 
N. Y., plans to construct a 1 story pyrofax 


plant. Estimated cost $68,00( 

S. C.. Winnsboro—U. S. Rubber 12% 
6th Ave.. New York, N. Y., plans to con 
struct a laboratory here. Estimated cost 
$250,000 


Va. Richmond—The Hinde & Dauch Paper 
Co. c/o Carneal & Johnston, Archts., 100 
Atlant Life Bldg. Richmond, plans to 
construct a 313x428 ft. factory to includ 
stock storage building, power house and ship 


ping itiorm Estimated st $2 
Alta, Edmeonton—« Ex ition 
Ltd., Leduc, plans to construct an oil refir 


etry. Estimated cost $3 


Red Deer—Alberta | 
Red Deer n t 


Centracts Awarded 


Calif., East Los Angeles—Clorox Chemical Ce 


42nd Av and awe 
tf ‘ tt. ta 
to W P. N .f 4514 I a Vista 
Ave, I Angeles. Estimated cost $13 
Calif, San Fra General Paint 
627 A ss awarded ¢ tract for 
is nufacturmeg ut to Ba 
ret & H S n St. Estimated 
San Francis Kortick Manufactur 
St awarded th itra 
gavan to Fred Sche 66 
M S I ated st 355,00 
Calif 
lon 


ut St. Philadelphia, Pa. Esti 


nated cost 
Idaho, Poa staco Chemical Corp., 


405 Lexw 


New Y ok, N will 
m to its plant here. Work 
separate contracts. Estimated 
Nl exceed $7 


constru 


will be done by 


New Constructi 
——Current Projecta— -—Cumulative 1949—-—~ 
Proposed Proposed 
Work Contracte Work Contracta 
New England $68,000 $130,000 $274,000 $1,054,000 
Middle Atlantx 1,343,000 158, 233,000 4,461,000 
south 1,450,000 68 000 3,493,000 20, 266,000 
Middle West 1,000,000 1,070,000 654,000 21,221,000 
West of Missisespp: 850 000 4,763,000 4, 443,000 31,062,000 
Far West 2,679,000 3,825,000 1,478,000 
Canada 10,350,000 34, 800.000 27,815,000 47,200,000 
Tota $13,718,000 §44,853.000 239,937,000 $126,.944,000 
Minn, Muinneapo Newhouse Paper Co. Tex., Corpus Christi—Southwest Texas Pipe 
515 Washington Ave. N., has awarded the Line Co. Tribble Rd., will enlarge its re 
contract for a 1 story, 56x147 ft. ware finerv. Work will be done by owners. Esti- 
house to W. A. South Co. 120 South St nated cost $85,00 
Estimated cost $68,00) 
lex., El Campo—The Texas Co. 720 San 
N. ]., Bound Brook—Research Corp., 405 Lex Jacinto St.. Houston, has awarded the con 
ngton Ave. New York, N. Y., has awarded tract for cooling tower, compressor and 
the ntract for a | story plant to Michael generator buildings, including 3600 hp. com- 
Riess & Co., 871 King Georges Rd., Fords oressors to epson Construction Co., 1710 
Estimated cost $1 4 Telephone Rd., Houston Estimated cost 
$475.04 
N. ]., Carteret-—Westaco Chemical Corp., 
405 Lexington Ave., New York, N. Y., will Tex., Karnes Cit United Gas Pipe Line Co., 
enlarge its plant here. Work will be donc Alamo Natl. Bldg., San Antonio, has awarded 
by separate contracts. Estimated cost will ex the contract for a natural gas processing 
eed $15 slant to Delta Engineering Corp., 1616 Bell 
N. ]., Eagle Point—The Texas Co., 134 E ” 


New York, N. Y., has awarded the 
eparator building and con- 
to H. John Homan, 434 


42nd St 


rete drainage basin 
Haddon Ave Collingswood, N. Esti- 
mated cost will exceed $125,000 
O., Akron—B. F. Goodrich Co., 500 South 
Main St., has awarded the contract for a 
factory to Hughes-Foulkrod Co., 1505 Race 
St Philadelphia, Pa Estimated cost 
1, ,000 
nbus—Columbus Plastic Products 
Co., 1625 West Mound St., has awarded the 
tract for an addition to its factory to 
Columbus wtruction 348 North 
High 5 Est ated st > UU 


ypers Refining Co., First 


Natl. Bldg. Oklahoma City, will construct 
a natural gas lant in Witcher Oil field 
Work will be done with own forces. Est 


mated cost $1 


Pa., Chester—Scott Paper Co., foot of Market 


St.. has awarded the contract for altering 
Bidg. No. 71 David M. Hunt, 1706 
Sansom St., Philadelphia Estimated cost 
$68.01 

S. C.. Tavlors—Southern Bleachery & Paint 
Works, Taylors, has awarded the contract 
for a treatment plant to Peden Constru 

n ¢ SOS 46 


Panhandle Producing & 


Refining Co., ¢ Natl. Bank Bidg., Hous 
ton, has awarded the ontract for a gas 
ompt wt plant to Jones & Laughlin Supply 
Co. 108 North Trenton St.. Tulsa, Okla 
Estimated cost $1,00 

Tex. Bavtown—Humble Oi] & Refining Co., 
Baytown, will reconstruct its Butyl plant 
finishing room Work will be done by 


Estimated cost $85,006 


Archer-Daniels Midland Flax 
sing Plant, Kenedy, has awarded the 
contract for a linseed oi! refinery to Newman 
Construction Co., Kenedy. Estimated cost 


Kenedy 


Tex., Port Neches—B. F. Goodrich Rubber 
Co., § South Main St., Akron, O., has 
awarded the contract for plant expansion to 
Carruth Contracting Co., o A. E. Dish 
man, 5795 Port Arthur Rd. Beaumont 
Estimated cost $75 

Tex. Texas ¢ Carbide & Carbon Chemical 
Corp., Texas City, has awarded the contract 
for enlarging its chemical plant to Ford, 
Bacon & Davis, Texas City. I ited cost 


Tex., Wichita Fa Panhandle Refining Co., 
P. O. Box 1191. has awarded the contract 
f warchouse and welding and machine 
sho ut its refinery to Jones & Laughlin 
S 108 North Trenton St., Tulsa, 
Okla. I nated t $125 

B Abbotsford and Kilgard—Clavburn Co 
Ltd. 550 West H St.. Vancouver, ha 
wwarded the mtract af wick plant 

rebuilding mt at Kilgard, ¢ 

C's Ltd. § zs St 
Estimated $s 

BR. Ke han—\ m Viscose 
Wards Cove, has awarded the mtract f 
th nst n of a wood pulp mill to 
Mornson-Knudsen ( In 319 Bwa 
Bore, Idah Esti | $3 

Shawimigan Fal! Canadian Industries, 
Ltd., 1135 Beaver Hall Hill, Montreal, has 


phane plant 
raser-Brace Engineering 36 
St. James St.. Montreal Estimated 
$4 


cost 


May 1949—Cuemicat FNGINTERING 


} 
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) 
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for new md fine 
maper. tlose Engmes Ltd... 71 Colum 
bia St., Seatt Wa Fng. Estimated cost 
Conn, Hartford—Hartford Gas Co., 233 Pearl 
St., has awarded the contract for a gas plant 
cost 
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Because—Glycerine is a wholesome humectant . . . retaining freshness, 
improving texture in cakes and breads . . . avoiding graining in icings, 
toppings, marshmallow fillings . . . preventing hardening in jams. jellies, 


candies, chewing gums. 


Because —Glycerine is a food... digesting normally to supply energy in 


much the same way as sugars and fats. 


Because—Glycerine is a solvent and blending agent . . . im- 
proving the palatability, sharpening the distinctive tastes of 
flavoring preparations. Glycerine is a sweetening agent, a pre- 
servative. Its well-proved versatility can be matched by no 
other product. 


That’s why in the food industry —and in all industry —for 
today’s products—and for tomorrow's— \othing takes the place 
of glycerine! 

Giycerine Propucers’ AssOciATION 


295 Madison Avenue 
NEW YORK 17. NEW YORK 
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COMPRESSED FOODS THAT ARE FRIABLE. 

Major problem of compressed food manu- 
facturers is friability. One answer is the 
use of a smal! quantity of glycerine prior 
to compression. The glycerine is said to 
produce a firm product which can be 
easily broken when ready for use. (F-1) 


~*~ 


A NON-TOXIC REFRIGERANT. A refrigerant 
mixture, particularly suited for use with 
foodstuffs because it has no objection- 
able taste and is edible, may be pre- 
pared from glycerine and water. (F-2) 


NEW SUBSTITUTE FOR CORKS. Closures for 
foodstuffs may soon be m de with a new 
cork substitute in which glycerine is an 
essential ingredient. The new product is 
claimed to have bulk density and resili- 
ence comparable to natural cork. (F-.3) 


~ * 


GLYCEROL VISCOSITIES TABLE AVAILABLE. 
Miner Laboratories, headquarters for 
the Glycerine Producers’ Association 
program of glycerine research, has pre- 
pared a table of visco-ities of glycerol 
in aqueous solution from 0 to 100 per 
cent, at from ( to 100 degrees C. You 
can obtain your copy by checking item 
F- on the coupon below. (FA) 


* 


SECRET OF NEW QUICK-METHOD CAKES. 
The potent ingredient in the new quick- 
method cakes is a shortening containing 
a glycerine compound. This shortening 
makes possible the use of more sugar and 
milk to improve the cake. (F-5) 


@ 


PLANT SAFETY HINT. If your workers use 
safety goggles, glycerine is a must, It’s 
one of the best anti-fogging agents — 
and it’s a good lens cleaner, too. (F4) 


4 
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Here you see the conveyor line and the great, looming storage bins of the new Synthetic Detergent Plant at Wyandotte 


WYANDOTTE KREELON—the white, uniform detergent and wetting agent 


If you produce cleaning compounds 
or other products that call for an effec- 
tive synthetic organic detergent, you'll 
find the answer in Wyandotte Kreelon* 

Or if some operation in your plant re- 
quires an unusual amount of time and 
labor in the wetting-out process, 
chances are that Kreelon can help you 
do a better job, faster 


This versatile chemical, broadly clas- 
sified as a surface-active agent, is 
designed to meet rigid performance 
specifications. Initial production of 
Kreelon was delayed for months until 
the product's color, chemical analysis 
and performance measured up to the 
highest standards. Controlled produc- 
tion maintains these stondards 
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The three grades of Kreelon pro 
duced range from white to light cream 
in color and have only a faint charac- 
teristic odor. Equally important is the 
fact that they retain their wetting, suds- 
ing and cleansing properties in acid, 
alkaline or neutral solutions — in hard 
or soft waters 

Wyandotte Kreelon is readily avail- 
able and economically priced. Com- 
plete information on its properties and 
suggested uses will be furnished at 
your request. In addition, our experi- 
enced technical staff stands ready to 
assist you in solving many detergency 
problems 


Wyandotte Chemicals Corporation 
Wyandotte, Mich. * Offices in Principal Cities 


SODA ASH * CAUSTIC SODA 

BICARBONATE OF SODA 

CALCIUM CARBONATE + CALCIUM CHLORIDE 
CHLORINE * HYDROGEN * DRY ICE 
SYNTHETIC DETERGENTS * GLYCOLS 
CARBOSE ‘Sodium CMC) * ETHYLENE DICHLORIDE 
PROPYLENE DICHLORIDE * CHLOROETHERS 
AROMATIC SULFONIC ACID DERIVATIVES 


OTHER ORGANIC AND INORGANIC CHEMICALS 
er t part Ad 
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LEVERPAK DRUMS 


CONTINENTAL © Can COMPANY 


Cuemicat ENGINEERING 


Dress up your bulk shipments in 


choice of (17) colors... choice of (14) inks 


NOW YOU CAN deliver your dry bulk 
products in style—make them part of your 
package “family”... traveling billboards 
through all stages of use and reuse. 


Continental can supply you with improved 
Leverpak drums in any of seventeen eye- 
catching colors. We can reproduce your name 
and trademark in any of fourteen different 
inks. And there's no waiting for this service. 
We're set up to start the drums rolling your 
way as soon as you give us the word. 


LEVERPAKS — unpainted or in colors —are 
the best-looking, most serviceable fibre ship- 
ping drums we have ever turned out. They 
load compactly and ride safely. The patented 
locking device is easy to open, easy to close. 
Metal chimes are flash butt welded for greater 
strength. 


If you want a sturdier container . . . one that 
will “dress up” your bulk shipments, contact 
our nearest office for full details on Leverpak 
and other Continental drums. 


Paper Converting Division 


VAN WERT . NEW YORK 


TONAWANDA 


NMlav 1949 


CLEVELAND . CHICAGO ST. LOUIS 


PITTSBURGH 
LOS ANGELES 


PHILADELPHIA . 


> 
((( 
| 
Smal! Metal Parts 
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CHECK THESE REASONS FOR USING 
ANHYDRIDE 


Barrett phthalic anhydride is a pure 
white flake product of unsurpassed 
excellence and uniformity. 


Its molten color is practically water-white 
... and it retains this color far longer 
than any normal requirement for 
processing in plant kettles. 


It is free from materials which cause 
premature gelling and foaming, and it 
contains a minimum of fines, insuring 
uniform reaction speeds which are slow 
and easy to control. 


It is ready for use, and because of its 
free-flowing properties, it can be fed 
directly to processing equipment. 


It is available in 5-ply paper bags 
containing 80 Ibs. which can be used as 
the unit in formulating, avoiding the 
necessity for storing in open containers 
and cutting time-wasting weighing or 
measuring. 


For complete information, phone, wire or write. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, WN. Y. 
In Caneda: The Barrett Company, itd. 
5551 St. Hubert Street, Montreal, Que. 4 


Reg. U.S. Pat oF 
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This Lukenweld Steel Drier Roll 
was put to work early in 1934 on a 

per machine at 
Pennsylvania. 


y. in Do 


This Lukenweld Steel Drier Roll has stayed 
round through 14 years of service 


Recently remoy ed for the repair of a worn journal 
caused by faulty lubrication. this 14-year-old 
roll gave Downingtown Paper Company's engi- 
neers an opportunity to check every detail. Their 
findings confirmed these faets, similarly proved 
by previous examinations of dozens of other 


Lukenweld Rolls: 
STABLE DIMENSIONS. Although in use on a paper 


machine ever since 1934. this 42° Lukenweld 
Steel Drier Roll is still round to within a 
tolerance of 0.001". (The machining tolerance was 
+.005".) The tolerance has scarcely changed in 
over 14 years. 

LONG-LIVED. On the interior surfaces of the 
chamber in which steam circulates, there were 
no evidences of corrosion. 

STRONG AND SAFE. After the journal was re- 


paired, this Lukenweld Roll was ready to go back 


to work, sound as the day it was installed 14 
Vears ago. 

Hundreds of Lukenweld Jacketed Steel Drier 
Rolls, at work in various industries, have proved 
they dry faster, better and safer. Faster because of 
reduced wall thickness and higher efficiency. Better 
because surface temperatures are even and con- 
stant. Safer because of their welded steel construc- 
tion—steam pressures as high as 350 psi are 
permissible. 


For Bulletin 358 
giving data on drier 
rolls, or for help on 
complete machines, 
write Lukenweld, 
Division of Lukens 
Steel Company, 400 
Lukens Building. 


Coatesville, Penna. 


We'll lend you “LUKENWELD", c 16mm motion picture with sound, highlighting our 


LUKENS 
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methods, facilities and products. Running time: 20 minutes. Write for booking date. 


AND MANUFACTURERS OF MACHINERY 


+ + SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « + 
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. Anaconda Copper... 


| 


wills 


Three units of a six-unit quadruple effect evaporator at 
the Joseph E. Seagram & Sons Louisville. Ky. plant. Bot- 
tom cone has been removed from center unit prepara- 
tory to retubing with Anaconda Deoxidized Copper 
Tubes—1 4,” O.D. x 109" x 20°. Unit contains 445 tubes. j 


Louisville, Ky. 


These modern evaporating units are being re 
tubed with Anaconda Deoxidized Copper to 
obtain the most in heat transfer efficiency. nor 
contamination of product and long range ccon 
omy. 

This evaporator receives its feed from dewa 
tering screens and presses at 130° F. The feed is 
approximately 4 solids—in suspension and 
dissolved. The liquid is fed at 9.000 gallons per 
hour to the 4th effect evaporator and contin 
ously fed to the other effects in a backward feed 
Final concentrations take place in forced circu 
tubes into the 124 thick be > lation evaporators. 3.34 Ib. of water are evap 
orated per pound of steam. Total evaporation 


a about 70,000 Id. per hour. 
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Copper Tubes Go Into 6-Unit Evaporator in 
Seagram's Plant, 


Hand at solving New Problems 


E. WELL OVER A CENTURY, copper from The 
American Brass Company has been solving 
problems in the manufacture of stills, vats, stor- 
age tanks, heat exchangers, pipe lines—and a 
host of other types of chemical and processing 
equipment. 


To provide the most efficient service in each 
application, Anaconda furnishes several types 
of copper having distinctive chemical and phys- 
ical properties. These include Electrolytic 
(Tough Pitch) Copper, Deoxidized Copper, and 


several others. 


Enzinger Union Lines Steel 
Tubes with Copper 


This highly efficient double pipe cellar beer cooler uses Ana 
conda Copper Tubes. For brine service. the inner tubes are of 
seamless hard drawn copper: for ammonia service, the tubes 
are of seamless steel with a seamless copper lining spun or 
drawn into place. so as to make a closely bonded joint between 
steel and copper. Return bends are of bronze. Beer comes in 
contact only with the bronze and copper, while the ammoni. 
coolant contacts only steel. Copper and bronze were chosen for 
high heat transfer and ease in working. The double pipe cooler 
is made by Enzinger Union Corporation, Angola, New York. 


Cuemicat. 1949 


In specifying Anaconda Copper, consider the 
relative importance of: weldability, workabil- 
ity, electrical and thermal conductivity, operat- 
ing temperature range and corrosion resistance. 
Then consider the type of Anaconda Copper to 
serve best in your application. 


Whatever your problem, if it involves cop- 
per or any copper alloy in wrought form, re- 
member that the facilities of our Technical De- 
partment are maintained for your benefit. Users, 
designers and fabricators of processing equip- 
ment are invited to ask for this service. ow 


Badger Builds with Copper 


The Badger Manufactur- 
ing Company, Cambridge, 
Mass., fabricated this 20- 
foot-high aldehyde ex- 
hausting column from An- 
aconda Deoxidized Cop- 
per, .109” gage. Bubble 
caps are made from the 
same material. Diameters 
of the column are 72” and 
102”. One of the 72” sec- 
tions, showing the bubble 
caps, is shown below. 


COPPER COPPER ALLOYS 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 

In Caneda: Anaconda American Bross Lid., New Teronto, Ont. 
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© New pilot plant of Pittsburgh Consolidation Coal Company at Library, Pa., sided with “Century” 
Asbestos Corrugated. Construction by Chemical Plants Dwision of Blaw-Knox Company, Contractors. 


Be 


made . doves 
Keasbey & Mattison 


has made it serve 
mankind since 1873 


sa This large pilot plant of the Pitts- 


burgh Consolidation Coal Com- 
pany is the latest unit in one of the most 
modern research laboratories of its kind. 
The new building is designed and equipped 
for the study and development of more 


efficient coal gasification processes 


It is fitting that the fine equipment of this 
pilot plant should be housed in a modern 
building sided with good-looking, long- 
lasting K&M “Century” Asbestos Cor- 
rugated. This time-proved material is 
noted for great structural strength and 


KEASBEY 


for a LONG life of 
dependable service 


“Century.” ASBESTOS CORRUGATED 


ability to withstand severe commercial 
usage. It resists fire, weather, rot, rust and 
galvanic action. And no protective paint- 
ing or upkeep is needed. 

“Century” Asbestos Corrugated is easy 
to cut with a portable electric or band 
saw ...easy to drill... easy and fast to 
apply, for it comes in 24 different sheet 
lengths. Can be re-used even after many 
years of service. 

Write for name of nearest distributor and 
further particulars. Your inquiry will 
receive prompt attention. 


& MATTISON 


COMPANY + AMBLER + PENNSYLVANIA 


May 1949—Cuemicat ENGINEERING 


| 
> 
f 
=< 
| 
~ 4 
y 
AA 
‘ 
in asbe 
374 


A MESSAGE TO AMERICAN INDUSTRY © 75th OF A SERIES 


“Give us the tools...” 


The 81st Congress Can 
Halt the Administration’s 


SOCIALIST PROGRAM 


tis at Massachusetts Institute of Tech- 
nology, Winston Churchill said that America’s 
possession of the atomic bomb is all that has 
kept Soviet Russia from overrunning Europe and 
bombing London. 


Our State Department knows that there has 
been another deterrent to aggressive warfare by 
Russia and a deciding one. That deterrent is the 
superior industrial strength of the United States. 
But once Russia approaches our industrial 
strength, then watch out! For Stalin or no Stalin, 
there will be trouble. Therefore, the simple table 
below is worth every American’s careful reading. 
It shows in percentages what Russia did with 
her national income in 1948 and what we did 
with ours: 


USSR USA 

New capital equipment and 

public WOrks 21% 12% 

Foreign aid 2% 

Building of inventories and 

war stock-piling ............ 6% 2% 


These figures for Russia come from The (London) 
Economist, Britain's influential economic journal. 


These figures are estimates based on informa- 
tion from behind the Iron Curtain, and so can- 
not be checked directly. But they fit with what 
is known of Russian development. 


The table shows that Russia is straining every 
resource to build up its industrial strength. When 
Russia’s effort is measured in dollars, and com- 
pared to ours, the figures show: 


Where we spent $20 to $21 billion for new 
industrial plants and equipment last year, the 
Russians spent $12 to $14 billion. 


But while we used about $9 billion of this to 
replace old equipment, the Russians spent no 
more than $2 billion for replacing old equip- 
ment. The Russians had much less worn-out and 
obsolete equipment to replace. They could con- 
centrate their efforts on expanding their indus- 
tries and buying new equipment. 


So—we used only $11 to $12 billion to 
expand our industries. 


And the Russians used almost as much to 
expand theirs—$10 to $12 billion. 


Russia is gaining industrial strength as fast as 
we are—and may soon be gaining faster. The 
more she gains and the faster she gains on us, 
the greater is the danger of war. 


continued on next page 
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American industry is pushing modernization 
and expansion hard. It is doing an heroic job. 
McGraw-Hill’s recent survey* shows that industry 
already has in hand plans to build plants and 
buy equipment in the next five years adding up 
to $55 billion. Industry plans that investment — 
and much more —if it can get the money. 


On those plans of industry depend our national 
security. 


lf these plans of ours are cut back, the 
Russians will be years closer to their goal of 
industrial equality —the strength that they need 
to wage aggressive war successfully. 


But more and more our industry's plans are be- 
ing menaced by socialist policies in Washington. 
The President continues to urge a further increase 
in the tax on corporate profits, even though 
federal taxes alone now take 38 cents of every 
dollar of profit. He wants $3 billion more in 
taxes on corporate profits now, plus added per- 
sonal taxes. 


Last year corporations spent almost two-thirds 
of their profits—about $13 billion—for new plant 
and equipment. This year corporation profits will 
be lower than last year’s $21 billion, perhaps by 
20 per cent. Subtract a fifth or more from last 
year’s profits. Then adopt the President's pro- 
posal and take $3 billion more in corporate 
taxes and you raise havoc with planned ex- 
penditures for new plant and equipment. 


Approval by Congress of the President's tax pro- 
gram would cut industry's program of plant and 
equipment development by a third or more. That 
means a major blow to our prosperity as well as 
our national security. For as capital investment 


goes, so goes general prosperity. 


Further serious damage would be done by 
Congressional approval of the President’s indus- 
try-control bill. The so-called Stability Act of 


*A complete report on our national survey may be 
obtained by writing McGraw-Hill Publishing Co., 330 
West 42nd St, New York 18, N.Y. This is one of 
a 


1949 (the Spence Bill) would severely check 
industrial progress. That bill would put the fed- 
eral government in the business of providing the 
added industrial capacity which the tax program 
would prevent private industry from doing for 
itself. It would be hard to conceive a better and 
surer way to dry up private investment in new 
plant and equipment. For every dollar of govern- 
ment investment will scare away many times 
more dollars of private investment. People will 
not want to risk their money in businesses com- 
peting with the U.S. Treasury. At the same time 
it will attack private investment in another way. 
It means that government would spend your in- 
come for you instead of allowing you to spend 
or invest for yourself. That is the high and quick 
road to socialism. 

American industry needs right now great 
courage and incentives if it is to carry out its 
tremendous building program. It needs also a 
release from the program of a socialist admini- 
stration in Washington with its systematic dis- 
couragement of enterprise and risk taking. 


Above all, industry needs assurance by the 
actions of the 81st Congress itself that there is 
a future in this country for a system of dynamic 
capitalism, functioning in a free society. By acting 
now to strengthen the American people's faith in 
their industrial system, by providing needed in- 
centives for management and investors, by pro- 
tecting industry's capacity to buy new equipment, 
the 81st Congress can sustain American indus- 
trial progress and keep us united and strong. 


But if we kill freedom of industrial planning and 
action by unneeded taxes and government con- 
trols we put ourselves —and our friends all over 
the world —in dire peril. ° 


Nothing would please the Communists more. 


President, McGraw-Hill Publishing Company, Inc 
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That's a punishable pun, sure enough. But you'll 
forgive our obese friend completely, when you hear 
the story. Because you can cut costs remarkably with 
ADM's new distilled soybean fatty acid—RO-10. 

If you are making protective coatings, you'll 
marvel at the splendid drying properties of 
RO-10. And for soaps, alkyds, printing inks, 
insecticides, waxes, metal working compounds, 
putty, cements and similar products, RO-10 has 


Take the Scientific Shortcut with 


ADM fatty ACIDS 


ARCHER-DANIELS- MIDLAND CO. 


MINNEAPOLIS, MINNESOTA 


a combination of values that you simply can't 
duplicate at comparable cost. 

Soybeans offer one of the finest, cheapest, most 
plentiful sources of commercial fatty acids. Now, 
out of ADM's long experience in soybean chemis- 
try, RO-10 emerges as a major new material for 
industry. Want literature describing RO-10, and 
our new chart comparing scores of other fats and 
oils? Just mail the coupon below. 


ARCHER - DANIELS MIDLAND CO. 
600 Roenoke Building Minneapolis, Minnesota 
Please send the moterial checked: New bulletin on Soybeon 
Fatty Acids Bulletin No. 77 showing properties of Fatty Acids 
in handy chert form 
We ore porticulorly interested in these materials for the uses checked 
SOAPS RUBBER PROCESSING MINE RAL 
LUBRICANTS TEXTILE PROCESSING FLOTATION 
INSECTICIDES WAXES & POLISHES ) PROTECTIVE COATINGS 
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Corrodent 


PRIMARY CONSTITUENT 


Showing Typical Results on 
Corrosion-Control Problems where 


(Carpenter STAINLESS “* 20 is used 


RATING 


Aluminum sulfate 
plus alumina 


245°F. 


Mfg. of aluminum sulfate. 


Excellent, no sign of pitting 
after 35 working doys. 


Concentrated 
chlorine solution 


Type 304 pitted. No. 20 
satisfactory. 


Fivoborate Plating 


Electroplating copper, 


Recommended for use in any 


Solutions zinc, etc. of the commercial fluoborate 
plating solutions. 
Maleic acid 30% concentration — — Excellent (better than Type 
316) 
Phosphoric acid 70% phosphoric Excellent. Corrosion rate 
5% sulfuric obtained: .0180 IPY. 
some hydrofluoric boiling 
acid ot 135°C. 
Sulfuric acid 15/50% H2SO. at Nozzle for filling storage Excellent. 
room temperature botteries. 
Sulfuric acid 2 to 3% H2SO,4 room Pickling tank. Under severe working condi- 
temperature to boiling tions Carpenter Stainless No 
20 showed no appreciable 
loss of weight due to corro- 
sion (.00012 IPY). 
Sulfuric acid 93% H2SO, saturated ‘i Excellent. Negligible corrosion 
with sulfur dioxide rate (.00006 IPY). 
Sulfuric acid 1% to 105% Die manufacturing. Approx. 8 times as resistant as 
H2SO.4 Heat exchanger coils. lead. Expected equipment life 
4 yeors with Stainless No. 20. 
Sulfuric acid 10% solution Acid dip pickling process. Excellent 
140/160°F. 


Wet Chlorine Gos 


Not recommended. 


Zinc Phosphate 


Solution contained approx. 
5% sodium chloride at 
180°F. 


Estimated life 10 to 30 times 
that of Type 302 or 304. 
Total exposure during test: 
460 hours. 


THIS TECHNICAL BULLETIN describing Carpenter Stainless No. 20 and its properties 
is yours for the asking. For your copy, just drop us a note on your company letterhead. 


THE CARPENTER STEEL COMPANY 


127 West 


Bern Street, 


Export Departmen: 
New York 


Licensed under patents of The Duriron Co., Inc. 
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New Products... 
from Pittsburgh’s “Isle of Chemicals”* 


and more to come! oa 


~ 


The policy of constantly expanding the facilities of 
Pittsburgh Coke & Chemical Company—for pro- 
ducing a greater variety of “finished” chemicals— 
moved closer to its goal in 1948. The program, in 


\ PIPE LINE ENAMEL PLANT 


The new Pipe Line Enamel Plant 
where the company’s own tar is con- 


verted into bituminous protective coat 1949, will continue unabated. 
ings of wide use- 


fulness to indus- — | COURSE To the Pittsburgh line of coal-chemicals, these 
‘| recently completed operating units have added bi- 
tuminous protective coatings, such as Pipe Line 
Enamels for the protection of gas and oil transmis- 
= sion lines; a wide range of Agricultural Chemicals 
‘mata || a — such as insecticides, herbicides, fungicides and 
rodenticides; and Phthalic Anhydride from which 
certain resins and plasticizers are made. 


x AGRICULTURAL CHEMICAL PLANT 
The new Agricultural 
Chemical Plant manufac- 
tures a variety of chemi- 
cals for weed control, 
insect and pest control, ates 
lant growth regulation =" 

An additional battery of 35 new coke ovens, with 
applications. by-product recovery equipment, new grinding 

equipment to increase cement production and 
greater facilities for Pipe Enamel production are 


scheduled for 1949. 


lene from the by-product it’ 4 ji 


PHTHALIC ANHYDRIDE 
PLANT 


coke ovens and converts 


it into Phthalic Anhy- = — 
dride from which many products such —— ee 
as resins and plasticizers are made. P| 
PITTSBURGH COKE & CHEMICAL COMPANY Cac 
Grant Building Pittsburgh 19, Pennsylvania i © 


PLANT: NEVILLE ISLAND* 


COAL CHEMICALS ACTIVATED CARBON - WEVILLE COKE - EMERALD COAL + PIG IRON - GREEN BAG CEMENT - CONCRETE PRODUCTS 
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PAINT, WAX, 
steam... 


OR ANY ‘LIQUID 


WITH SARCO | 
SCRAPER 
STRAINERS 


Any liquid that can flow through a pipe can 
be free from impurities down to any size 
screen you select, with the Sarco Scraper 
Strainer. It's the last step and a final insur- 
ance of the product just before packaging. 
In the paint plant illustrated, a Sarco is on 
each of the three tanks in front of the auto- 
matic canning machine. The strainer screens 
are cleaned every few hours by a turn of 
the handle. 


In a large metal plant, exhaust steam from 
hammers, formerly unusable because of 
the lint and dirt, is now used for heating. 
Food syrups, river water and hot wax are 


other applications. 


Standard Sarco Strainers are made in four 
types, 4%" to 8” for pressures up to 900 
pounds. Scraper strainers %4” to 8” and 
200 pounds, hand or motor operated. Ask 
for Catalog Nos. 1200 and 1225. 


Represented in Principal Cities 
SAVES STEAM State Building, New LN.Y. 
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and sure 


made simp 


Promoting increased efficiency in valve operation 


Panelboard operation of distat 


distant valves is becoming daptable to cylinder operation. Can be oper ited with 
more and more an essential convenience and a factor air, gas, oil or water. In many cases, fluid in the main 
ot 


greater operating safety. One central operator can piping system may be used as the operating medium. 
be responsible for any number of valves. There's n Automatic shut-off for river crossings and main trans- 


t 
delay in going from valve to valve, some of which mission lines is provided. Cylinder operating pressures 


y be located vreat distance ergency shut-otts range from 50 to 200 Ib. When planning future in- 

id frequent 1 1 Operation can be instantly made stallations, give consideration to panelboard control 
with Nordstrom cylinder operated valves. Their lubri tor increased efiiciency and saving in man-hours. 
cated plug 1 simple quarter n make them best Nordstroms identify well-engineered plants 
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NORDSTROMS IDENTIFY 
WELL-ENGINEERED PLANTS 


KEEP UPKEEP DOWN 


Use only genuine Nordcoseal lubricants 


Head off shut-off worries 


When you want a tight shut-off all along the line you have com 


plete assurance with Nordstrom valves. You don't have 
bout du 


to worry 
ust, abrasives or suspensions in the line fluid interfering 
with valve closure. The Nordstrom rotary plug, sliding on 


its pre 
ected lubricant seat, closes sleeve-like instead of depending upon 


n imposed thrust against an exposed seat. Pressurized “Sealdport 


lubrication surrounding each port prevents leakage internally and 


externally. This is valve engineering at its best; valve operation 


so sure, that no other means of line control can equal it 


VALVE DIVISION stocks 


« 


Pittsburgh Son Francisco * Seattle + Tulsa and leading Supply Houses 


well Manufacturing €@.- 400 No. Lexington Ave 


Pittsburgh 8, Pa 
* New York 


» | ‘ = 
a 
LUBRICATED 
4 
Atlanta Boston Chico * Kor ty low Angele 


East of the Rockies it’s WISSCO 
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We can help you cut wire cloth costs - 


With manufacturing facilities on both the 
East and West Coasts, and engineering sales 
service in key cities throughout the nation, 
we can help you find the answers to your 
wire cloth problems. 

Backed by 90 years’ experience, our service 
to over 100 industries covers the precision 
fabrication of wire cloth in a dozen different 
coarse and fine weaves; in all commonly used 
metals; to withstand chemical action, corro- 


sion, abrasion, moisture, or high temperature. 


Whether you use wire cloth for screening, 


wissco “Lie 


WICKWIRE SPENCER STEEL 
STERLING ST., CLINTON, MASS. 
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filtering, grading, cleaning, or processing, 
you'll find Wissco and Calwico Wire Cloth 


will give long, dependable service. 


Sy SCREENS 


Even under excessive vibration these screens won't 
wear loose in service. They're made of tough, super- 
tempered steel and woven on new modern power 
looms. Wissco and Calwico Super-Tempered Precision 
Screens stay tight and accurate throughout a long life. 
Any length required for vibrating screen or trommel 
can be furnished with welded, hooked, or reinforced 
edge to fit any type of vibrator. Write for details. 


CALWICO 
CALWICO 


4 


P. 


108O0—19'™ AVE,, OAKLAND, CAL. 


the Pacific t 
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PETROLEUM REFINERIES 


Angle-lranian Oi! Co. iid. 

Ashiend Oil & Refining Company, inc. 
The Atlantic Refining Company 

The British Ame Oil Compeany itd. 
Cenedian Oil Comp lid. 

Cities Service Oil Company 

Cent tal OC pony 
Cooperative Refinery Association 
Cosden Petroleum Corporation 

Esso Standard Oil Company 

Esso Standard Oil Co. (Lovisiana Div.) 


The Frontier Refining Co. 

Gulf Oi! Corporation 

Humble Oi! & Refining Company 
Imperial Oi! Limited 
McColl-Front Oil Company itd. 
Midwest Refineries, Inc. 

Mohawk Petroleum Corporation 
North Star Oil Limited 

North western Refining Co. 

The Ohio Oil Co. 

Petroleos Mexicanos 


Phillips Petroleum Company 

The Pure Oil Company 

Radio Oil Refineries Limited 

Shell Development Company 
Shell Oil Company, Inc. 

Sinclair Refining Company 
Secony-Vacuum Oil Company, Inc. 
Sun Oil Company 

Tide Water Associated Oil Company, Inc. 
The Texas Company 

Union Oil Company of California 


ENGINEERS and FABRICATORS OF PETROLEUM EQUIPMENT 


Alley Fabricators Division of Conti- 
nental Copper & Steel industries, Inc. 
Alley Manufacturing Co., Inc. 
Blaw -Knox Division, Blow-Knox Co. 
Alco Products Division of 
American Locomotive Company 
Artisan Metol Products inc 
The Babcock & Wilcox Co 
E. B. Badger & Sons Company 
Baeverie & Morris Coppersmithing Co. 
The J. B. Beaird Company, inc 
Beaumont Iron Works Compony 
Subsidiary, American Locomotive Co. 
Bechtel Corporation 
Bethieh Stee! Company, Inc 
Black, Sivells & Bryson, Inc. 
The Boardman Co 
C. F. Braun & Co. 
Buffalo Tank Corporation 
The Canedion Kellogg Co., itd. 
Catalytic Construction Company 
Chicago Bridge & Company 
The Colonial Iron Works Company 


Condenser Service & Engineering Co .Inc. 


Consolidated Western Stee! Corp. 
Convair Corporation 

The Croswell Company, Inc 

The Darby Corporation 

Deminion Bridge Company, itd. 


L. O. Keven & Brother, Inc. 
Dover Tank and Stack Company 
Downingtown Iron Works, Inc. 


Emerson-Scheuringlank & Mfg.Co_inc. 


The H. K. Ferguson Company inc. 
Flint Steel Corporation 

The Fiver Corporation, Lid. 

Foster Wheeler Corporation 

The Griscom-Russell Company 

S. D. Hicks & Son Company 
Henry Vogt Machine Co., Inc. 
Horton Stee! Works Limited 
Houdry Process Corporation 


James Russell Engineering Works, inc. 


Jeffersonville Boat & Machine Co. 
The Jeffrey Manufacturing Company 
John Inglis Co. Limited 

Jones & Laughlin Supply Company 
The M. W. Kellogg Company 
Leoder Works, Inc. 

The Lummus Company 

The McJunkin Supply Company 
Arthur G. McKee & Company 
McNamar Boiler & Tank Company 
Max 8B. Miller & Co., Inc. 

Montreal Locomotive Works, Ltd. 
Moorlane Company 

National Annealing Box Company 
National Tank Company 


New York Shipbuilding Corporation 
John Nooter Boiler Works Company 
c 


y 
Oldman Boiler Works Inc. 
The Parkersburg Rig & Reel Company 
The Raiph M. Parsons Company 
Pattin Manufacturing Co. 
. K. Porter Company, Inc. 
4. F. Pritchard & Co. 
Process Engineering Inc. 
Project Construction Corporation 
The Refinery Engineering Company 
Ross Heater & Manufacturing Co., Inc. 
A. ©. Smith Corporation 
Southwestern Engineering Company 
Southwest Welding & Mfg. Co. 
Stainless Products, Inc. 
Steel and Alloy Tank Company 
Stone & Webster Engineering Corp. 
Struthers Wells Corporation 
Sun Shipbuilding & Dry Dock Co. 
The Toronto Iron Works Ltd. 
Universal Oil Products Company 
Welin Davit and Boat Division of 
Continental Copper & Steel 
Industries, Inc. 
The Whitlock Manufacturing Co. 
Wyatt Metal & Boiler Works 


LUKENS 


Inconel Clad. Monel. Cad 


STEELS 
* 


SOLID METAL ADVANTAGES 
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Bulletin 161 describes installations of Lukens ( ‘lad Steels in the Petroleum Indus- 
try. For a copy and for help in aday 


ting these corrosion-resistant metals to your LUKENS 
equipment, write Lukens Steel Company, 400 Lukens Bldg., Coatesville, Pa, 


WITH CLAD STEEL ECONOMY 
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Powell presents a Complete Line of Standard Valves—in Bronze, 
Iron, Steel, Pure Metals and Special Alloys.* These are of every 
type and size, and for all pressures and temperatures encountered 
in the many services for which they are adapted 


But ever-changing methods and processes continually impose new 
flow control conditions. For these Special Services, Powell Engi 
neers are always ready with Special Designs 

The result is that Powell -and only Powell- makes such a com- 
plete line that today there’s a Powell Valve specifically adapted 
to each and every flow control service known to Industry. 


Fig. 1891 Flanged 
end Y. Liquid 
Level Gauge. Offset 
pattern 


Write for information on applications of Powell Valves. And if 
you have any flow control problems, Powell Engineers will help 
you solve them 


% 


Fig. 2433 —150-pount Starntess Stee 


Swing Check Valve with flanged ents 


= 


* Powell Valves for Corrosion Resistance 


Fig. 1832 —200-pouns Staniess are made in the widest range of metals Fig. 2663-G—Large 150-pound Stainless Stee 
Stee! Gate Vaive with screwe Gate Valve with yhe-honnet 
apere 


and alloys ever used in making valves. eutside screw ¢ 
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Fig. 3003 S. S.—Ciass 300-pound Stain- Flush Bottom Tank Valve. Made 150-pound Stee! Globe 
less Stee! Gate Valve with outside screw with disc rising into tank to open jaive with flanged ends boned langed yokes 
rising stem, bolted flanged yoke and ta- valve (Fig. 2309) and with cise bonnet and outside screw stem 

pered solid wedge lowering into valve (Fig. 2310) 


The Wm. Powell Company, Cincinnati 22, Ohio | 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES be 
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--e FIRE will meet with SUDDEN DEATH! 


Fire will never get a chance to knock the generators 


out of commission in this power plant! 


Two generators—rated at 12.500 and 7.500 KW 

form the heart of the power supply equipment— 
and hoth are protes ted by a single bank of Kidde 
evlinders of carbon dioxide (COL). In ease of fire 
in either generator, automatic directional valves 


send the CO) racing to the unit threatened. 
First. a heavy discharge of CO: smothers any 


active flame in a matter of seconds— before damage 


The words Kidde’ ond end the Kidde sec! 
ore trode-morts of Wolter Kidde & Company, inc 


Walter Kidde & Company, Inc. + 528 Main Street, Belleville 9, New Jersey 


344 


to the insulation ean spread. Then... a slower. 
continuing discharge maintains a high CO). con- 
centration . prevents a reflash. OF course. the CO» 


does not corrode metal or harm insulation. 
That’s just one of the thousands of Kidde* 
installations that are safeguarding equipment and 
materials all over the world. Whatever sour tire 
protection problem. a Kidde representative will 


help vou! 


When you think of CO,, call Kidde! 


*Also known os “LUX” 


Kidde 
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In the life-lines of this power plant... 
4 
| 


Drums monutactured by 
Niles Stee! Products: 
ivision Republic 
Stee! Corp., Niles, Ohie 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


mae 
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Being a large operation, this copper smelter required 
ten trucks and their crews, a series of push cars, a train 
car system and loading crews to handle over twenty 
different kinds of materials on relatively short hauls 
between plant buildings and outside of the grounds. 
The materials handled included, scrap of all descrip- 
tions, trash, rubbish, new and used brick, excavation 
spoil, waste oils, filter cake, dust, sand, gravel, cement, 
fire clay and many others. 


A large majority of the handling, re-handling, storage, 


truck and car equipment and crews standing idle, was 
eliminated by the Dempster-Dumpster System. Simply 


stated, this system provides quick pick-up of pre- 
loaded containers for hauling, dumping or moving ma- 
terial to another location. The three pictures below 
show how it operates. The left illustration shows the 
Dempster-Dumpster truck hoisting unit approaching a 
loaded container. Two chains are attached and the 
driver returns to controls in the cab. In the center 
photo, loaded container is hydraulically raised into 
carrying position. Controls in the cab permit dumping 
as illustrated at right. You too, may be able to adapt 
the Dempster-Dumpster System of Materials Handling 
to your business at tremendous savings. Let one of 
our engineers discuss this possibility with you. 


May 1949—Cuemicat ENCINEERING 


| One Dempster-Dumpster with 99 
+ 
> 
+ 
ey 
386 


Containers replaces 9 trucks... 


Over $50,000 saved annually . . . in this Copper Plant 
through faster, more efficient, materials handling 


/ Here, in plain language, is what happened to Materials head cranes within plant buildings. As containers are 


Handling costs after the Dempster-Dumpster System of 
Materials Handling was installed in a large Western 
copper smelting plant. A comprehensive Dempster- 
Dumpster survey had previously revealed costly delays, 
unnecessary handling and rehandling of materials, and 
much time wasted by loading crews. All have been 
eliminated to the tune of $50,000 savings annually. Fast 
pick-up, hauling and dumping of pre-loaded Dempster- 
Dumpster containers has replaced the old method of 
plant hauling. As a result, nine of the ten trucks former- 
ly detailed for this work were eliminated or put on other 
work. Ninety-nine detachable containers, built in over 20 
sizes and designs for the specific materials they were to 
handle, were spotted at materia! accumulation points 
throughout the plant. Some containers, provided with 
roller bearing casters, are rolled to indoor accumulation 
points. Some are handled by fork trucks, other by over- 


filled, the Dempster-Dumpster truck hoisting unit and one 
man, the driver, picks each container up, hauls it to its 
destination, dumps it and returns the empty container for 
refilling or, loaded container is lowered at any point and 
left if desired. When you consider that pick-up and 
dumping of these detachable containers takes less than 
60 seconds, and that the entire operation works to an 
on-the-run schedule, you will realize how one truck hoist- 
ing unit can handle 99 containers and do the work former- 
ly requiring ten conventional trucks. 


In the panel below are shown the basic types of Dempster- 
Dumpster Containers used in this installation. The basic 
containers can be altered with lids, casters, hose and 
chute connections, etc., to handle accumulations of any 
type material whether it be liquid, solid, dust, gas, light 
or heavy materials. 


Forty-nine open top. drop-bottom containers in 3. 4, 8 


and 10 cu. yd. capacities were spotted at 38 locations 
throughout the smelter operation our of these were 10 
cu. yd ontaine fitted with two end doors and a 
circular top opening for ute ading Three of the 
34—4 cu. yd. drop-bottom containers in this group were 
equipped with self balancing spring lids for special use 


Ten wate ght. Tilt-Type containers were required to 
handle quids or moist materials. Four of these were 
open top of 3 and 4 cu. yd. capacities for four 
ocations. One 4 cu. yd. container with self balancing 
spring lids was provided at Lab Sample M Three con- 
tainers, with self balancing lids provided with pipe inlets 
were supplied for receiving waste oi! at three separate 


ocations. Two 3 cu. yd. containers having three separate 
compartments with individual lids for each compartment 
were required for the zinc electrolytic plant 


| 


| 


Two 4 cu. yd. skip-type with lip. containers and two 4 
cu. yd. skip-type. flat-bottom, containers were spotted at 
two locations. One 6 cu. yd. flat-bottom, skip-type con- 
tainer was furnished 


Thirty-three Universal-type containers in 6 and 10 cu. yd. 
capacities were spotted at 33 locations to receive trash, 
rubbish and other bulky materials. Two of these were 
mounted on roller bearing casters for movement to 
indoor loading locations 


Two 10 cu. yd. Apartment-type containers were spotted at 
the main office and laboratory office to receive large 
accumulations of waste paper and trash 


DEMPSTER BROTHERS, Inc., 259 Dempster Bidg., Knoxville 17, Tenn. 
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Ask the Man who has 
Bought More Than 


method is 2 to 20 times FASTER on tough 
dissolving and dispersing jobs. 


Yes—35% of our recent sales have gone to companies that have bought again 
and again. Companies that had tried, owned and operated Cowles Ultra-Fast Dis- 
solvers in their own plants . . . on their own materials . . . with their own operators. 
And they were so pleased that they came back for more machines—some even re- 


replacing newly-installed equipment with Cowles Dissolvers. 


Let us demonstrate on YOUR materials 
Below is a record of comparative operating times on standard commercial pro- 
cesses. In every case the Cowles Dissolver consistently outperforms other types, 
saving in some instances up to 46' » hours. Such a wide difference in operating times 
challenges belief, we know. So don't just accept these figures; let us show you what 
the Cowles Ultra-Fast Dissolver can do on your materials. There's no cost, no 


obligation. Just write or wire 


Engineered to the job 
Standard dissolvers employing the Cowles Method are available in 4 different 
ch sf ally adapted in motor speed, horsepower, impeller and chemical 


nertness of tank to the physical and chemical properties of the materials being 


He'll tell you that the Cowles 


250 & S00 gol. 


Cowles 
Tank Type Dissolver 
with stationery tank. Avail- 


able with heat exchanger in 
the bose. Copacities of 100, 


treated. But «necial designs to fit special processes are regularly produced under 
ecasonable ry -dat chedules. Let our engineers study your needs and make 
a recommendation. You may find your problem 
simpler than y think 
Cowles Model 200-2 
j Impeller elevates 54 
and swings in en 180° ore 7 YEARS OF COMMERCIAL TEST SHOW COWLES DISSOLVER 
for line processing in con- UP TO 4614 HOURS FASTER ON TYPICAL OPERATIONS 
Type Op. Material Cowles Dissolver Standard Mixer 
Synthetic resin dissolving Vinylite Hr _ 6 Hs 
solution Nitrocellulose 12 Min. 90 Min. 
Cowles Model 10D-1 Washing Film Hrs. 48 Hrs. 
(not illustrated) __ Pigment dispersion Heavy Enamel Min. 150 Min. 
impeller elevates 38” Coating suspension H. T. Clay 9 
and swings in 90° are. | | 
Will process from 5 to 200 
As gallons per batch, depend- 


ing upon characteristics of 
materials used. 


15 Trackside, Cayuga, N. Y. 
Associate: Alexander Fleck, Ltd., Ottewe, Ont. 
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BRAND 


PIPE 


| STEEL MILL? 


Corrosion recognizes no barriers. Acid is acid 
wherever you find it. That's why PYRE 
brand glass pipe is working in a steel mill! 
Replacement of acid corroded pipe lines cost 
too much at the Thomas Steel Company. How 
about PY REX pipe. would it stand up under 
| the conditions involved? Corning engineers 


entered the picture. They recommended an 
installation. 

Now PY REN pipe snakes its way throughout 

the mill. Its high chemical stability plus its 


resistance to physical and thermal shock makes 
PY REX pipe practical even in a steel mill. 
This is only one of many installations which 
illustrates the practical advantages of PYRE 
brand glass pipe. An interesting booklet deserib- 
ing such installations and the advantages users see 
in PY REX pipe is available for the asking. Write 
Corning or use coupon below for Bulletin EA-1. 


PROMPT DELIVERY... Corning’s 
increased produc tion facilities make 
it possible to give vou prompt, “off 
the rack” delivery of PY REX brand 
glass pipe. Balanced stocks are 
maintained of all standard sizes— 
1”, 119”, 2”, 3” and 4” ©.D.: also 
fittings such as elbows, tees, crosses, 
return bends, reducers, ete. 


PLANT EQUIPMENT 
SALES DEPARTMENT 


-CORNIN 


CORNING GLASS WORKS, 


Although not too “photogenic” these installa. 
tion pictures show how PY REX brand glass pipe 
is used at the Thomas Steel Company, Warren, 
Ohio, for conveying electroplating solutions 
throughout the mill. Note that this pipe is used 
right along with other materials of construction. 


CORNING GLASS WORKS 
Dept. CE-5 Corning, N.Y. 


Please send me new Bulletin “PYREX™ brand Glass 
Pipe in the Process 
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CHEMICALS... 


MADE IN YOUR OWN BACK YARD 


Whether your plants are on the Atlantic sea- 
board, in the Midwest, the Southwest. or the 
Far West. chances are you'll find Diamonp 
ALKALI making chemicals you need, right in your 
own back yard. 

Diamonn’s twelve chemical plants parallel 
closely the country’s industrial development; pro- 
vide both a near-by and a flexible source of sup- 
ply. Chlorine and caustic soda, for example. are 
produced at four points located from Chesapeake 
Bay and Lake Erie to the Gulf Coast: silicates in 
six plants spread from the East to the West 
Coast: chromates in three plants on the East 


DIAMOND SALES OFFICES: Boston, New York, Philadelphia, Pittsburgh, Cleveland, 
Cincinnati, Chicago, St. Lovis, Memphis, Wichita, Oklahoma City and Houston. 
Also representatives in other principal cities in the United States 


Coast and Lake Erie. Soda ash. bicarbonate of 
soda, calcium compounds and other “Chemicals 
You Live By” are produced at our ever-growing 
chemical center at Painesville. Ohio. 

To make this supply readily available to 
industry now and assure “tops” in service, 
DiaMonp sales offices are spotted in twelve con- 
venient cities. And rounding out this chemical 
setup for industry. Diamonp’s Technical Service 
Division is ready to help solve your problems 
relating to the chemicals we produce. Just get 
in touch with your nearest sales office or write 
us direct. 


DIAMOND ALKALI COMPANY - CLEVELAND 14, OHIO 


SODA ASH + CAUSTIC SODA «+ CHLORINE & DERIVATIVES « 
SICHROMATES + SILICATES + CALCIUM COMPOUNDS 
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ALKALI! SPECIALTIES 


BICARBONATE OF SODA 
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&, 
NO 4 
391 


23 CONTRACTS IN 30 YEARS 
FROM THE GENERAL ELECTRIC COMPANY 


In 1919 we stared our first engineering and construction job for General Electric—and 
we've been working for them pretty steadily ever since. Our “G.E.” jobs have ranged 


from warehouses to complete new plants in many different parts of the United States. 


Repeat contracts from satisfied customers have always made up a major share of our 
business, in all of the 30 industries we have served. That's because clients like the ease 
and economy of working with us under one contract and one responsibility . .. whether 
the job is an engineering survey, a modernization project, or delivery of a complete 


plant fully equipped and ready for operation. 


Many industrialists have found it profitable to 
retain us on a continuing basis to handle all 
of their engineering and building problems as 
they arise. That method may have advantages for 


you. Why not call or write our nearest office? 


Tones Building © Phone Preston 

UNDER ONE CONTRACT AND ONE RESPONSIBILITY, WE DESIGN, BUILD, AND 

EQUIP OUTSTANDING ANTIBIOTIC LABORATORIES RESEARCH LABORATORIES 

FOOD PROCESSING PLANTS* RAYON PLANTS PAPER MILLS * ATOMIC ENERGY 
PLANTS * CHEMICAL PROCESS PLANTS OF ALL KINDS * INDUSTRIAL PLANTS 
POWER PLANTS * WE ALSO FURNISH ENGINEERING REPORTS AND SURVEYS 
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AND BUILDERS : 


That's all it takes! Four basic cireuits 
and 8 basic component parts give you 
more than 100.000 different electronic in- 


strument combinations for processing use. 


Flow, level. speed. pressure. temperature, 
gas analysis. pil, conductivity. ete.— all 
ean be controlled with these interchange- 


able Bailey units. 
With Bailey controls, replacement part 
stocks are held to a minimum because 


parts are interchangeable. Maintenance 
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costs are less, too, because maintenance 
men quickly become familiar with the 


standardized Bailey units. 


Bailey bulletin No. 17 shows how you 
ean use this improved control system. 
Write for your copy and keep it handy 
for reference the next time you need 


process contre Is. 


BAILEY METER CO. 
1054 Ivanhoe Rd. * Cleveland 10, Ohio 
BAILEY METER CO. LIMITED, MONTREAL 
Controls for the Chemical Industry 
TEMPERATURE ©@ FLOW ¢ PRESSURE 
GAS ANALYSIS LEVEL RATIO 


4+ 8 Works Here ot the Wyandotte Chemicals Corporation North Plant, Wyandotte, Michigan 
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WROT 
FITTINGS 


SMOOTH INTERIORS ASSURE 
FREE FLOW, REDUCE 
TURBULENCE 


Notice the easy sweeping radii and the smooth 
interior surfaces which keep turbulence at a min- 
imum and assure full effective pressure through 
the whole piping system. Formed from the same 
kind of tubes with which they are used, NIBCO- 
LOY Wrot Fittings insure full wall strength at 
all points and the same physical and metallur- 
gical characteristics throughout. 


No welds and no seams! All NIBCOLOY fittings 
— tees, elbows, couplings, return bends — are 
cold formed from a single tube by the same ex- 
elusive patented process. They are available from 
1/4" O.D. to 4° OLD. in Monel, Inconel, Nickel 
and Stainless Steel 304—347— 316. They make 
possible quality installations with economical 
light weight tubes, and are especially adaptable 
where corrosion and turbulence are problems. 


Write now for Catalog 902 covering the entire 
line of NIBCOLOY Wreot Fittings. 


NORTHERN INDIANA BRASS CO., 502 Plum Street, Elkhart, Indiana 
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Note these features 
that appeal to the 
man on the job: 


No guvess-work; markings 
clear and complete 


Precision quarter marks 
mean a lot to the welder. 


Joe may not know much about the engineered strength of WeldELLS, or Extreme accuracy, uni- 
the metallurgical control, or the greater scope of the WeldELL line. How- fovaly msinteined. 
ever, it is plain enough that these considerations which mean so much to Pos @ 


you begin to lose meaning unless Joe does his part of the job right. 

That's why we designed WeldELLS, not only for you, but also for Joe. 
That's why Joe smiles: A good Welder like Joe takes extra pride in the kind 
of job he can turn out when it’s made easy for him by these easily identified 
fittings, with sized end tangents, cleanly machined bevels, precision quarter 
markings to speed lining up, accurate key dimensions, plus other con- 
veniences that are combined only in WeldELLS. 

Yes, Joe does a better job with WeldELLS . . . and in the final analysis, 
your work rests on Joe's work! 

Remember that the line which offers the most to both you and Joe, also 
contains the most complete range of sizes, thicknesses, and types of fittings, 
and in a complete range of materials. Convenient stocks are carried in all 
industrial centers. 


Cleanly machined bevels. 


T [) Put my name on your mailing list to receive informative literature. 


) Who is my neorest Taylor Forge Distributor? 


7 If the information you need — beyond the return of this coupon, 
= : please write us fully. You will receive a prompt and detailed reply.) 


Nome 


TAYLOR FORGE & PIPE WORKS 3 General Offices & Position B 
Works: Chicago 90, Ill. (P.O. Box 485). Eastern Plant: Car- Company 

New York: 50 Church Sereet © Philadelphia: Broad Street Street Address 

Station Bidg. © Pittsburgh: First National Bank Bidg. © — State 


negie, Pa. Western Plant: Fontana, Calif. @ District Offices— | 


Chicago District Sales: 208 S. LaSalle Sereet © Houston: City 


National Bank Bidg. @ Los Angeles: Subway Terminal Bidg. 513-0549 Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, til, 
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. TROUBLE-FREE 
WE FLOW CONTROL 


for corrosive services 


HERE’S HOW IT WORKS Diaphragm completely 
isolates working parts from flow. When open, the 
unrestricted flow area minimizes pressure drop. 
Diaphragm attached to compressor assures positive 
action at all times. The tough, resilient diaphragm 
seats tightly on the weir providing a leak tight clos- 
ure by molding itself around scale or solid particles 
which may be present. 


HERE’S HOW YOU BENEFIT Nothing gets into the 
bonnet to corrode working parts—Nothing enters 
the line to contaminate products. No repacking 
necessary— valves won't stick or clog. The only 
maintenance is occasional diaphragm replacement, 
while the valve body stays in the line. 


Find out how you can obtain more efficient, lower 
cost flow control—ask for Catalog V-47, HILLS- 
McCANNA CO., 2341 W. Nelson St., Chicago 18, III. 


For air, water, gases, acids, alkalis, vacuum 
slurries, volatile and viscous substances, sem 


solids, etc. Hand wheel and lever operated 


eir, motor hain operated Rubber or glass 
linings r special linings te suit conditions 
Cast tron bodies, or corrosion-resisting alloy, 


Haveg or stoneware bodies. Sizes tol4 


HILLS-M‘CANNA 
dia 


ualueds 
saunders patent 


Preportioning Pumps 
FPorce-Feed Lubricaters - WHagnesium Alloy Castings 


WANTED: 


¢ = 


YOUR 
SPRAY 


PROBLEMS! 


Are all of your processes 
using Spray Nozzles as effi- 
cient as you think they could 
be? Do the Sprays distribute 
the liquid evenly? Break it 
up into as fine particles as 
you would like? Resist the 
corrosion or wear conditions 
satisfactorily? 


Send Monarch an outline of 
any spray problem—lf your 
liquid can be sprayed with 
direct pressure at all—Mon- 
arch can furnish the nozzles. 


NOZZLES FOR: 


ACID CHAMBERS 
AIR WASHING 
CHEMICAL PROCESS- 
ING 


COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
OIL BURNERS 
SPRAY DRYING 


Do you have our Catalogs 
6A and 6C? 


MONARCH MFG. WORKS, INC. 
2513 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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(CHECKLIST 


of recent and standard 


BOOKS FOR THE 
CHEMICAL ENGINEER 


Examine these 
books 10 days 
FREE 


1—Engineering with Rubber 


By. W. E. Burton. fractical em epotiontio n, and 
dexign principies of molded, rubber, hose, 
kets, belting. and sores of ther parts by 
ndustry 


2—Odors: Physiology and Control 


By P meCore and W. Witheridge. Comprehen 
analysis of Perception, measurement a-sifica 
and ree vides working knowlelge of 
factory ys anatomy mphasizes applica 
ms of offensi i at $6.50 


3—Principles of High-Polymer Theory 
and Practice 

a K. Sehmidt and C. A Fundamental prin 
and concepts appl: nater 


ducts. $7.50 


4— Introduction to Chemical Thermody- 
nomics 

By L. E. Ste ner, the 

ond of the relation» between the the na fame: ome 


namin $6.00 


5—The Principies of Metallographic Lab- 


oratory Prectice 
Gy 6. Resin Eelition dea sith prinet 


6—Chemical Engineering Economics 
By Cc 


7—Textbook of Biochemistry 


actions of anal $5 00 


8—The Chemical Process Industries 
By R. N. Shreve. 


perations $8 00 


9—Manual of Process Eng. Calculations 
By Clarke. » ne ca 


ed from 
re t na $6.00 


By F.C. Vilbrandt 


$5.00 


no Mail coupon NOW 


McGraw-Hill Book Co., Tne 1 
330 W. 42nd St., New Vork 18 
Send t kis r t num - 
i? f | na 
ay I I ami 
livery, and returs 
2 4 5 
Nam 

Address 1 
1 City Zor Sta 1 
1 Company ! 
1 Position ....CE-8-49 § 
Books se n approval in U.S. and 

Canada only 
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SURE, WE'VE MET...I'M 
THE BUFFALO WIRE CLOTH MAN 


| don't mean to brag, but 
WHEN I’M SQUARE MESH 
STAINLESS STEEL .. . you can't 
top me for sizing, separating, bolting and 
filtering jobs . . . especially in such indus- 
tries as abrasive, sand, refractory, miner- 
als, salt, chemical, flour, food, textile, paint 
and pharmaceutical. 


vs --- 


100 PROOF...THAT’S ME! 


I'M TOUGH CAN 
ABSORB IMPACT! 


tarnish proof, 
corrosion resist- 


It’s hard to wear me out . . . and 
then | ““wear clean”. In fact, | last 


4 times longer than many other % ant, wear resistant, non-conh 
fabrics. Break? | doubt if you can ting, non-discoloring. Need any 
do it. After all, I've twice the « more proof? Even high tempera- 
tensile strength of ordinary steel. ° tures don't weaken me. 

MOISTURE OR HUMIDITY : I'M FAST AS LIGHTNING! 
DON'T BOTHER ME! 


I'm efficient in 
all kinds, of 
weather...don't 
take on mois- 
ture or swell © With my smooth, polished surface, 
like non-metal- © things whiz through me . . . very 
lic cloths. That's why I’m used so © important in the smaller meshes. 
much for bolting. ’ you know, fo avoid blinding. 


 Baffale SQUARE MESH 


| STAINLESS STEEL WIRE CLOTH 


is available in bolting and market grades, 
as well as special types for Salt Filter Slurry 
Screens and Backing Wire. It is furnished in 
rolls, cut pieces, reel covers or panels bound 
with webbing. 


WORKS Co 0., INC. 


Manufacturer of All Kinds of Wire Cloth 


“482 TERRACE BUFFALO 2, N. Y. 
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YOU NEED MORE COLD 
WATER THIS 


GRAHAM STEAM VACUUM REFRIGERAT 


if you need more cold 
water, send in your oper- 


ating conditions and we 


Illustrated here is a 75- 
Gallon Type 347 Auto- 
clave, 500 p.s.i. work- 


THAT 
| wo RK eee 
OMMECT MAIL LIST SERVICE 


McGraw-Hill Industrial Mailing Lists are a direct route 
ch and tech- 


ing pressure, 125 p.s.i. 


jacket pressure. ASME 
U-68 inside, U-69 jack- 


et. 2 Horse Power gear 


to P q ec 
nicians in practically every major industry. 
These names are of particular value now when most 


are Pp q Y 

difficulty in maintaining their own lists. 
Probably no other organization is as well equipped as 
McGraw-Hill to solve the complicated problem of list 
maintenance during this period of unparalleled changes 
in industrial personnel. These lists are compiled from 
exclusive sources, based on hundreds of th ds of 
mail questionnaires and the reports of a nation-wide 
field staff, and cre maintained on a twenty-four hour 
basis. 
Investi their d. possibili.ies in relation to 
your own product or service. Your specifications are our 
quide in recommending the particular McGraw-Hill lists 
that best cover your market. When planning your indus- 
trial advertising and sales promotional activities, ask 
for more facts or, better still, write today. No obligation, 
of course. 


McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 
330 West 42nd S.rcet New York, 18, N. Y. 


motor and turbine agi- 


tator. Built for a phar- 
maceutical producer. 


Our stoff of technica! experts 
ere prepored to specifically 
design equipment for o lobor- 
otory of a complete plont. 


PERTH AMBOY NEW JERSEY 
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DN MAY BE THE ANSWE YOUR PROB ae: 
“Sel 
shall be glad to quote—6 weeks shipment offered 
GRAHAM MANUFACTURING CO., INC. - 415 LEXINGTON AVE., NEW YORK 17, N.Y. 
R 
* sanmeusts | REACTION VESSEL 
| j 
PALLOY FABRICATORS 


(No. 1) 
By Way of Introduction 


A columnist must choose his ap- 
proach: he can gossip, comment, 
amuse, or inform. This is to be a 
column of informative comment 
The subject: Activated Carbon. 


Activated Carbon—an_ exceed- 
ingly useful tool of the chemical 
engineer—is in the realm of physi- 
cal chemistry. Here’s a field so 
broad that educators our 
schools of scence must hurry 
along, touching only briefly oa 
many phases of the subject. A 
student may hear a brief mention 
of Activated Carbon, usually in 
connection with colloid phenom- 
ena. The extent to which he in- 
dulges his curiosity determines 
what more he will learn about the 
subject. 


The aim of this column is to help 
you become more familar with 
Activated Carbon: to point out, 
for example, some of the interest- 
ing facts about it, some of the 
lesser known methods of using it, 
and reliable ways of evaluating 
it. This column will appear in this 
publication at regular intervals— 
watch for it! The subject of the 
next column will be: “What /s 
Activated Carbon?” 


886. PAT OFF 


DARCO 


CORPORATION 


60 East 42nd St., New York 17, N.Y. 


Cuemicat Encineertnc—May 1949 


Corrosion 


For pumping acids, caustics, slurries, 
viscous liquids, specify... 


SELF PRIMING. Obtoins vocuum in excess of 26” 


VERSATILE. Handles variety of 
wide range of speeds 


SAFE. Self-priming feature permits cleaner 


accessible instoliations 
SIMPLE. Easily and quickly d 


liquids ond slurries at 


softer, more 


bled for cleaning 


TROUBLE FREE. impeller lubricated by 
No of of grease cups No pocking 
contact of moving ports. Boll bearings 


liquid pumped 
No metal to metal 


MORE CAPACITY for its size and price thon any other 
GPM 


type of pump. Capacities up to 56 


FLEXIBLE IMPELLER. Odorless, tasteless, 


non-toxic cor- 


rosion resistant neoprene—olso gum rubber if specified 


Stainless Steel Models available in %”, 


Bronze Models available in up to 14" 


and port 


port sizes. 


Cast lron Models available in 1”, 1\4" port sizes. 


JABSCO PUMP COMPANY 


9031 LINCOLN STREET BURBANK, CALIFORNIA 


ASSURE UNIFORM REDUCTION 
plus HIGH TONNAGE with an 


AMERICAN CRUSHER 


There's no need to sacrifice control 
of uniformity to gain high tonnage 
reduction of your materials. Efficient 
American Type 24 Crusher reduces 
all hardnesses of fibrous and friable 
materials quickly and uniformly, to 
assure dependable high t ge pro- 
duction—ot low cost. Easy, external 
djustments give a flexibility to ac- 
commedate a wide variety of materials 
—and a wide range of sizing. 


The rugged, bolanced American rotor con 
be equipped with rolling rings or shredder 
rings—or rotor can be supplied for any of 
three hammer types—to give you the flex- 
ibility ond exoct reducing action you 
require 


Ring 
line of Americans. 


1219 Macklind Ave. 
St. Louis 10, Mo. 
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IDARCO} 
Rolling Shredder 
Ring 
P| oO Write for information on the complete , 

j PULVERIZER COMPANY 
Originators and Manufactures 
Ring Crushers and 


ACCURATE GAUGING 


SAFE STORAGE 
for Predsure Products 


You have no gauging problem even when operat- 
ing pressures prohibit the opening of your tanks 
to atmosphere—Not when you use a VAREC 
Gauging and Sampling Unit installed in combina- 
tion with VAREC Closure Valve. Accurate hand 
gauges or samples may be taken without depressur- 


Fieure No. 410 
AREC” Gas- ing your tanks. 


tight Gauging 
and Sampling Protection too, against excessive pressure from 


sudden temperature changes—a reliable “VAREC” 
Figure No. 278 Pressure and Vacuum Relief Valve is made to meet 
AREC™ Clos 
ure Valve your storage requirements. 
+ Write today for engineering data on “VAREC” 
bd pressure product storage equipment. 
Figure Ne $80 Series 
AREC Pressure and 
Vacuum Relief Valve, dead 
weight loaded palet. Avail 
. shle in sizes from 2 in, to 8 
e in. and pressure settings to 1 
e lh. oc. Pressure settings to 
lbs trailable in spring 
e loaded pressure palet type 


Fieure No, 451 Series. 


CcP-10 


THE VAPOR RECOVERY SYSTEMS LomPany 


COMPTON, CALIFORNIA, 


PROVED ove 


NEW YORK PITTSBURGH 
ST Gulf 22 MICHIGAN AVE 
TULSA 
HOG 


CABLE ADDRESS WAREC COMPTON (ALi CODES) 
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SAVE MONEY—with the 
Extra Durability of 


STAINLESS STEEL 
and MONEL 


UTENSILS 


METALSMITHS 


Long-Wearing 


VA 


— 


COMPLETE LINE 


IN STOCK FOR 
PROMPT SHIPMENT 
Pails, Dippers, 
Measures, Funnels, 


Scoops, Beokers, 

Batch Cans, 

Dye and Starch Buckets 
Stock Pots 

Shovels 


Buy—try—compore! 
WRITE FOR 


ILLUSTRATED 
PRICE LIST 


Special Equipment to specification 


@ Any desired corr 
sion - resistant alloys 

Dye tanks, storage 
tanks, sanitary tanks 
(shown), kettles, tub 


ing, cylinders, rollers, 


etc. Expert craftsmen 


Bw 
METALSMITHS 


Orange Roller Bearing Co., inc. 
564 White Street 
Orange, N. J. 
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UBBER INSULATED 
EQUIPMENT FOR 
HANDLING CORROSIVES 


* PROCESSING TANKS 


Any size, any shape, open or closed, 
*” fabricated and/or rubber lined for all 
chemical processing 


WRITE FOR 

OUR CATALOG 
ON THE COMPLETE 
LINE. 


EXHAUST SYSTEMS 


* Ducts, vents, hoods, housings, fabricated 
and/or rubber lined. All joints companion 
flanged. 


x PIPE and FITTINGS 


Flanged type, lined with natural or syn- 
thetic rubber. Steel, cast or wrought iron. 
LD. and up. 


AUTOMOTIVE RUBBER CO. inc. 


8601 EPWORTH BOULEVARD | 
DETROIT 4, MICHIGAN 
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Installation of 12 large, hy- 
draviically operated Shriver 
Filter Presses in the Carlton 
Factory of the Holly Sugor 
Corp.; rated one of the most 
efficient beet sugar factories 
in the world. These presses 
ore side feed closed delivery 
type, each with 60 chambers. 


One of the mony batteries of 
Shriver Filter Presses in the 
plonts of the world’s lorgest 
rayon producer There are 
literally thousands of Shriver 
presses in use in the rayon 
industry today for filtering 
oh 


acetate and coustic sodo. 


SHRIVER 
FILTER. 
PRESSES 


filter it best 


Whether it’s sugar or rayon, dyes or pigments, acid solutions, yeast, 
vitamins, antibiotics, plastics or a thousand other materials that 
require‘filtration for either cake recovery or clarification, the Shriver 
Filter Press is still the world’s “old reliable” — yet modern in design 


and performance. 


No other filtration equipment combines in one processing unit the 
functional factors of any required filtration capacity, any material of 
construction, at pressures to 1000 p.s.i. or at high or low temperatures. 
None can do the same multiplicity of jobs in one unit: wash the cake, 
steam, extract, redissolve, partially dry, decolorize, deodorize, ete. 


It will pay you to investigate how Shriver Filter Presses can serve 
your process. A mighty interesting Catalog is yours on request. 


FILTER PRESSES + FILTER MEDIA 
ENCLOSED PRESSURE FILTERS 
CONTINUOUS THICKENERS 
DIAPHRAGM PUMPS 


T. SHRIVER & COMPANY, Inc. 


802 Homilten St. N J 
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FARRISEAL 


Stainless Steel “Curtain’ 
seals out CORROSION! 


The new FARRISEAL* Bellows is in truth a “curtain” in Type 316 Stainless 
Steel, that is the real and only answer to severe Sofety Valve service 
conditions involving severe spring and guide corrosion. It is the safety valve 
innovation that has turned industry upside down! 


Another FARRIS “first”, this original and sevolutionary feature completely 
isolates the lading vapor or fluid from the guiding surface, the spring, the 
spring chamber and stem. No vapors or fluids con get beyond the FARRISEAL 
Bellows, therefore all working ports of the valve are fully protected 
from corrosion. 
The FARRISEAL Bellows flexibly joins the disc to the main body gasket. The 
valve guide cannot become fouled under any conditions. Operation of the 
valve is not retarded in any way. Effect of back pressure surges is com- 
pletely minimized. 

SEND FOR new FARRISEAL Bellows Bulletin 

and new 72-page Engineering Dato Book and Catalog. 


FARRIS ENGINEERING CORPORATION 


404 Commercial Avenue, Palisades Park, N. J. 


*Copyright 
Patents Pending 


SAFETY and RELIEF VALVES 


FARRIS keeps pace with odvancing power ond process engineering " 


Do You Have A 
DIFFICULT 
SEPARATION 
PROBLEM? 


Stearns Magnetic separators are 
the answer. Just as these Type 
“KST” separators are efficiently, 
dependably and economically re- 
covering chromium, there is o 
Stearns separator to solve your 
problem. 


Buy Stearns— 

® Exclusive Design 

* Extremely low operating cost 
* Large Capacity 

© Flexibility 

Take advantage of our exten- 


sive laboratory facilities. Ask for 
Bulletin 701A. 


STEARNS 
MAGNETIC 
MANUFACTURING 
COMPANY 


629 So. 28th St Milwaukee 4, Wis. 


Mav 
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Deducted - + from 
All POSEY Bids: 


The Cost off “Rate off Thumb” 


At the Posey Iron Works. almost 
forty years of experience in 
tank fabrication has eliminated 
wasteful “rule of thumb” meth- 
ods and “round-about” shop 
practices. The results show up 


in savings to tank users. 


Posey tanks are fabricated from 
high tensile strength steels. 
rolled to definite specification- 

. with plates ordered to 
specific thickness. Liberal fae- 
tors of safety are allowed and 
vessels meet all standard codes. 
For lowest cost consistent with 
high tank quality. check with 


Posey. 


Lu 


MEW TORK OFFICE GRATSAR BUNLDING 
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STAINLESS STEEL 


EQUIPMENT.... 


.../S ONLY AS GOOD AS 
ITS FABRICATOR 


From the minute you decide on a made-to-order stainless steel vessel, 
you're in the hands of a fabricator. In fact the selection of your 
fabricator is generally one of your big problems. 

It’s more than a question of following blueprints. Stain!ess steel is 
@ difficult alloy to work. It “acts up” during fabrication. In cutting, 
forming, welding and even in finishing, your fabricator must know 
how to guard the corrosion resistance and strength of the alloy. His 
plant must be specially equipped for working with stainless steel. 
The longer his experience, the more help he'll give you in building 
vessels that meet your requirements. 
We work exclusively with stainless steel and alloys. Our plant is 
spectally tooled to fabricate this metal. Our engineers and mechanics 
are particularly trained for the work. Why not consult us when you 
plan your next stainless steel vessel? 


$. BLICKMAN, INC. * 605 GREGORY AVENUE * WEEHAWKEN, WN. J. 


SEND FOR THIS 
VALUABLE BOOK 
A request on your letter- 
heod will bring ovr fm 
wide, “What to Look 
or When You Specify 
Stainless Steel for Your 
Processing Equipment.” 


CORROSION RESISTANT PROCESSING EQUIPMENT 


TANKS * KETTLES * STILLS * HEAT EXCHANGERS * AGITATORS * MIXERS * TOWERS * PIPING 


ESS TANKS 
@) 
al 
| \ 
ri A | 
\ 
| 
~ 
AN, 
Ss. BLICKM Fab rication 
! 
POSEY IRON WORKS, INC. | ‘ 
formerly Lancaster tron Werks, Inc. 
LANCASTER, PENNA., U.S.A. | 
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QUALITY 


JOB 


QUICKER THAN ANYONE 
ELSE IN THE COUNTRY 


Veer. | AVAILABLE IN ALL SIZES 
PLAIN OR LITHOGRAPHED 


Rectangular or Square 


Fa Our Reputation: 
FOR “A Good Job in the Shortest Time” 
Autemetive Chemicels, If you can't visit us and see samples, 


Household Chemicals, 
Glycerine, Lube Oils 


Insecticides, Write! Try us! Inquire! 


Turpentine etc 


EASTERN CAN COMPANY, INC. 
KeapStreet, Wythe & Kent Avenue, Brooklyn 11,N.Y. 


Phone:ULster 5-0100 


CENTRIFUGALS 
SPEEDY - SAFE - STABLE - STURDY 


The wide acceptance of Fletcher Centrifugals by leading chemical engineers every 
where is no accident. These machines are the result of many years research into 
the problems of chemical separation and filtering. P, in 4 and 
skill in design of Fletcher Centrifugals have provided features which mean greater 


product.on at minimum cost 


@ The “Centroid” speed control vides 3 speeds, one for efficient loading 
one for spinning and another tor 


© The Fletcher has the largest capacity im proportion to basket diameter 
Unaboelanced loads ore hondied cosily 

© For greater convemence, Fletcher provides large bottom discharge for solids 
@ The Fletcher offers taster acceleration faster, sate braking 


Write for further information today 
MOTOR DRIVEN SUSPENDED AND OPEN TOP 


FLETCHER CENTRIFUGALS 


FLETCHER WORKS, 235 GLENWOOD AVE., PHILADELPHIA 40, PA. 
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are 
vou 
Sure 
that you need 


plant 
expansion? 


08208 


= that his present nave 


SE SURE—BSEFORE YOU BUILD 


the 


put it into 
we 


ze 


Appraisal - Badge! - Cusiness Studies - Consulting 
Design & Constrection - Financial - Industria! Relations 
inspection & [xpediting - Insurance & Pensions 
Purchasing - Sates & Pricing - Research - Sales & Marketing 
Systems & Methods - - Traflic 
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FUSED QUARTZ PIPE 
Has Remarkable 


Properties! 


Pyrosil Armored Pipe consists of 
fused quartz tubing reinforced with 
Fiberglas-laminated furane plastics. 
Thus, the inertness of fused quartz 
is combined with the toughness of 
laminated plastics. 

It is: 


—Proof against extreme thermal 
shock. 


—Not resistant but totally inert to 
all combinations of acids up to 375° 
F. (except HF). 


—Strong, shatterproof, suitable 
for working pressures of 100 lbs. per 
sq. in. and above inasmuch as the 
bursting pressure is a function of the 
laminated plastic sheathing. 


—Light weight, simple to install, 
joints flanged or wrapped. 


—Available now in | to 12 in. 
sizes, 10 ft. spans and all fittings. 


Write for bulletin No. 10 
which gives complete design 
and engineering data. 


Bunce. 
Cuyahoga Falls Ohio 


Also available in practical 
piping systems for continuous 
service to 2,000°F 


Cuemicat 1949 


We welcome 


your gas cleaning 
and cooling 


problems 


IMPINGEMENT 
BAFFLE PLATE 


2 b too big--- 
too 


eabody Scrubbers, Coolers and Absorbers utilize 
Impingement Baffle Plates to direct a multiplicity of 
small gas streams against wetted individual baffles located 
above each gas jet. Intimate contact between and 
liquid results from this scrubbing action and high effi- 
ciencies are achieved in eliminating suspended material ' 
from gases and in heat transfer, as well as in absorption 
‘ocesses. ak 
Peabody om is serving many types of process t., 
nen operated by ge companies throughout the 
nited States and abroad. Typical gases handled by Pea- 
body Scrubbers include those ~ rotary and shaft kilns, we 
reaction vessels and combustion chambers. 
The experience gained from a wide variety of installa- 
tions is at your service; an inquiry will receive prompt 
attention. 


Write for Bulletin H-203-C 


PEABODY 


298-4 


ENGINEERING CORPORATION 


FIFTH AVENUE * NEWYORK 19,N.Y 
Offices in Principal Cities 
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q If You Are Having Difficulty ) 
tule Maintaining Your Mailing Lists... 
Prebebly ne ether erganization is as well equipped as 
, McGraw-Hill to solve the complicated preblem of list 
maintenance durieg this period of unparalleled change 
in industrial personnel 
McGraw-Hill Mailing Lists cover most major indut- 
tries, They are compiled from exclusive sources, and 
are based on hundreds of thousands ef mail question- 
naires and the reports of @ nation-wide field staff. All 
names are guaranteed accurate within 2% 


When planning your direct mail advertising and sales 
Me GRAW- HILL promotion, consider this unique and economical service 
in relation to your product. Details on request. 
DIRECT PAIL LIST SERVICE 

McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 
\ 330 West 42nd Street New York, 18, New York ¥ 


for 
PRESSURE 


Only DeBOTHEZAT 


AXIAL-FLOW 


Economical 


from hub to 


ff uniform air velocity 
E ective blade tip. Non-overload power char- 


acteristic prevents motor burn-out. 


2 PATENTED HUB CAP-- 
Prevents Recirculation at Fan Hub! 
Eliminates re-entry of exhausted air 
at hub, making it unnecessary to re- 
discharge air once moved. 


STREAMLINED AIR INLET 
Up to 16% More Efficient Than Or- 
dinary Inlets’ Logarithmic entrance 
ring eliminates sharp bends in the 
air stream. Full use of fan blade 
tip velocity is achieved. 


CONCLUSIVE PROOF BASED UPON 
ACTUAL WIND TUNNEL TESTS! 


The Cenco-Pressovac Pump is ideal for backing up liquid 
or mercury diffusion pumps in low pressure systems. 
May be used to circulate or collect gases . . . or to con- 
duct fumes from distillations to vents. It has large free 
air displacement . . . 34 liters per minute. Guaranteed 
to attain 25 microns pressure. When compressed air is 
required, this pump will satisfy the need . . . 10 Ibs. per 
square inch. maximum. Designed for trouble-free opera 
tion and long service. 


Price, each $75.00 


fan 


No. 90S10A Cenco 2 : {} 
Pressovac Pump for = As 


11S volts, 60 cycle 


A.c Models are 
available for other = 


voltages. frequencies 
and direct current. 
SEND FOR FREE CATALOG! 


Write Dept. BJ for 
Engineering Bulletin 10. 


yins SCley = 
j DEBOTHEZAT FANS, Dept. C-5 
— Division of American Machine and Metats. inc. | 
EAST MOLINE, ILLINOIS | 
| Without obligation, send new illustrated | 
Catalog and data on Axial-Flow Vent Sets | 
SAN FRANCISCO NEWARK LOS ANGELES TORONTO. AL 
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IHORATEX 


US PAT OFF 


—resists corrosive action of 
Alkaline and Caustic solu- 
tions 

—mildew and rot resistant 


—frequently outlasts untreat- 
ed fabrics three to one 


OTHER ADVANTAGES: 

@ Maintains filtering capacity 

@ Smooth surface 

@ Cakes come away easily 

@ Reduces gumming 

© Fewer washings required 

@ More continuous press oper- 
ation 

@ Less shrinkage on press 

May be used in cold or boil- 

ing filtrations 

@ May be used with hydro-carbon 


solvents 


@ Non-capillary 
@ Better filtration 


@ Soft, flexible—sews easily 


FREE TRIAL 
Send us, prepaid, a roll 
of your cloth for finish- 
ing. Try it under actual 
plant operations. 


METROTEX, Inc. 


Bayway Terminal Building 
Elizabeth 2, N. J. 


Telephone: Elizabeth 2-1352 


Increase the life 


of your 
Cotton Filter Cloths 


by impre gnation with 
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DIFFRACTED LIGHT 
makes que 
BLACK-and TE RAINBOW 


cad 


x 


precise portrait 
of the 
chemistry of a 


substance 


Separated into its com- 
ponent wavelengths by 
a diffraction grating, the 
light from an electrically 
excited specimen graphic ally identifies the composition of 
inorganic compounds or alloys — for faster analysis in 
production control and industrial research 


The Baird Associates 3-meter Grating Spectrograph 
plac es complete control of this time-saving analytical 
method always at the fingertips ofa single operator 

. with plate loading and all controls for grating 
and cassette within easy, arm’'s-length reach. Func- 
tional design conforms with the most modern 
laboratory organization and methods. Electrode 
holder is wholly enclosed — with 
switches to protect the operator. Universal s imen 
holder, Petrey stand, and water-cooled hekis are 
interchangeable. 


A 12-page booklet, Bulletin XXXII, describes in detail the 
Baird Associates Gratirig Spectographs, with illustrative 
photographs. charts, and diagrams. It will be sent on your 
request. | -roblems of specific applications will be gladly 
discussed by our engineers. 


Baird 


Ad | 
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*Other Services Where connections 


for CMH must withstand heat 
and motion... 


VIBRATION 
CMH Flexible Metal Hose absorbs vibro- 
, isolating its d ging effects upon 
fixed structures. 


CMH REX-WELD 
Flexible Metal Hose 


CMH Flexible Metal Hose is the simple, For services where the combination of heat and motion 
een ae ones. had made connections difficult to maintain, CMH REX- 
cated expensive hook-ups. WELD Flexible Metal Hose is serving economically, de- 
pendably and safely. These all-metal assemblies, without 
~ packing, have long life free from leakage. There is no 

~ 4 aging, deterioration or contamination. 
\ CMH REX-WEZLD is furnished in steel or bronze in 


. —— standard sizes from 3 16” through 4” LD, with or with- 


out metal braid covering. Available with a choice of 


UNINTERRUPTED SERVICE couplings to meet installation requirements. 


service, without repeated routine in- Write for desired information . . . ask for detailed 
spection, CMH Flexible Metal Hose is 


most dependable catalog data. 


CHICAGO METAL HOSE 


for every flexible metal hose requirement = CORPORATION 


CMH manufectures all standard types 


of flexible metal hose, both convoluted ‘ 

and corrugated, in @ variety of metals; 

expansion joints for piping systems; stainless MAYWOOD, ILLINOIS 

steel end brass various Pleats et Meyweed, Bigin end Rock Fells, 

ond special essomones these componen In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ontario 


FLEXON identifies CMH products which have served industry for more than 47 years 
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fer every sol. 
TODAY tnere's 


A BETTER WAY 


At the National Lead Company in Los Angeles, 
American Dustube Collector solves the dust 
problem created in processing the finely ground, 
dry pigments that give Dutch Boy paints their 
vivid rainbow hues and lasting protection. 


The clouds of fine dust caused by charging this 
material into the mixing machines represented a 
loss of valuable material. It made working con- 
ditions unpleasant, and would have created a 
public nuisance had the dust been discharged into 
the atmosphere. 


collecting rcinbow dust 


is profitable with DUSTUBE 


The Dustube was selected because of its top 
efficiency in trapping the finest dust particles, and 
its low cost of operation and maintenance . . . it 
has lived up to every expectation. Cleanliness in 
the mixing room now makes quality control 
easier. No dust is discharged to the outside air. 
The men charge the mixers in comfort without 
respirators. The recovered pigments can be 
reused. 


Challenge American’s engineers to present an 
efficient and economical solution to your prob- 
lem . . . as they have for thousands of others. 
An inquiry involves no obligation, of course. 


The basic reasons for the 
bigh efficiency of Dustube 
Dust Collectors are de- 
scribed in this 54-page 
illustrated catalog. it 
contains valuable engi- 
neering data. Write for 
Catalog 72-A. 


378 S. Byrkit St. 
OFFICES IN PRINCIPAL CITIES 


Mishawako 4, Ind. 


couecrons 


> 
é 
if 
WHEELABRATOR & EQUIPMENT CORP. 
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LOOK TO 


For the solution to your Water Works Problems 


5 
a 


CAMP POROUS BOTTOMS IRON FILTER CIRCULAR COLLECTOR 


Bulletin 12S12 Bulletin IS! Bulletin 9S9 
Water filter underdrain plates of Iron, manganese and gas removal by a simple For all sizes of circular or square tanks. Collectors 


crystalline fused alumina thoroughly backwashable two-stage contact filter. Com- offered in two styles: the CT series (tractor 


bonded and tiln burned at a high bined iron end manganese removed to 0.! drive on periphery of tank) and the CS series I 
temperature. Used in new and re ppm or less by one pass of the water through (suspended mechanism driven from a drive on ! 
habilitated filters. Eliminates gravel the contact media. Removal effected by auto- tank bridge). influent may be either siphon-feed 
and saves head room. Can be re catalysis of previous freshly formed precipi- or cross-pipe feed. 


habilitated at will by acid treatment. tates. 


FOR WATER SOFTENING . . . TURBIDITY COLOR REMOVAL RECTANGULAR COLLECTOR 
Bulletin 8S34 


... INDUSTRIAL WASTE TREATMENT... 
Chain type collectors for all sizes of rectangular 


tanks. Featured with these collectors are the 
torque tube drive shafts for the idlers. Helicoid 


The Clariflow or rectanguler cross collectors may be used with 
these collectors. 

with independently-operated mixing, 

flocculation, stilling and sedimentation zones —-*5 FLOCCULATION 


Mechanical flocculation employing staged tonal 


recirculation. A series of interlaced rolling ac- 


A notable improvement over conventional short-retention water treat- 
tions are imparted to the water within the tank. 


ment units. Provides individual functioning of mixing, flocculation, Each floc particle is slowly and repeatedly 
brought into contact with the suspensoids, which 
stilling and sedimentation zones. @ Its control over short-circuiting, ere absorbed as the floc develops. 


control over each function and control of sedimentation through low 
weir rates mean improved effluent... higher filtration rates . . . longer CARBONATION 


Hleti 
filter runs ... better industrial waste recovery and treatment. Sullotin 757 L 
Highly efficient water cooled type carbon di- 
oxide producers. Carbon dioxide diffusers of 
Write for Bulletin 6S6 the impingement type with 93°, efficiency in 


gas absorption. 


ENERGY MIX 

Bulletin EM 

Instantaneous blending of chemicals by the 
energy of incoming water. This unit should be 
considered with all coaguletion problems. 


— RAPID MIXER 


Rapid Mix units are offered for any mixing prob- 
lem. A complete line of suspended, pivoted and 


staged mixers is available. 


WALKER PROCESS EQUIPMENT INC. 

‘ 7 A highly perfected and efficient aeration device 

re 'quics By MNignher abd- 

AURORA + ILLINOIS sorption efficiencies than any other known 


PROGUIP device 
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99% NICKEL 


Pressure Castings 


THE MEN or Sz -Recognized 
As Leaders in Casting STAINLESS STEEL 


Now Offer 


,— example of STAINLESS pioneering in 
the quality production of corrosion-resistant metals — 
the successful casting of pure nickel, monel, and inconel. 
More proof that when you refer your castings problems 
to STAINLESS specialists you may count on results that 


are consistently reliable. 


BULLETIN containing useful tech- 


nical data sent upon your request. PUMP CASTINGS 
Type 316 
Stoinless Steel 


Stainless FOUNDRY & ENGINEERING CO. 
5138 N. 35th St., Milwaukee 9, Wis. 

JOHN |. REID HENRY A. SMITH CO. J. G. BURKE 

Hilton, ROCHESTER, N. Y. 261 Kent Rood 1341 S. Boston 


Phone Hilton 3674 Wynnewood, PHILADELPHIA, PA. TULSA 5, OKLAHOMA 
Phone ARdmore 6374 Phone 2-5726 


—_ 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 


Does your advertising manager 


rate an invitation 


to the management table? 


F YOU SHOULD ASK him, he'd probably say “yes.” And 
his reasoning might run something like this: 


Management's first responsibility is to show a fair 
profit. This requires a relentless search for continued 
improvement — in design, in purchasing, in production, 
research and cost-accounting. Each deserves its place 
at the management table. Yet none of these activities 
can actually create a dollar of profit, for the simple 
reason that you can't produce anything at a profit — not 
unless you can also sell it. 


And that’s what makes the advertising manager's job 
so important. 


His first responsibility is to see that your company’s 
products are made familiar (and desirable) to the 
greatest number of prospects, at the lowest possible 
cost. In fulfilling this responsibility, he sets a parallel 
course with the sales department, although his approach 
more closely resembles that of the assembly line 
technician. 


For advertising, as he sees it, is simply the applica- 
tion of assembly line techniques to the manufacture of 
a sale. Just consider the five basic steps involved: 


1. Seeking out prospects 

2. Arousing their interest 

3. Creating a preference for your product 
4. Making a specific proposal 

5. Closing the order 


By mechanizing the first three of those steps, adver- 
tising increases management's chance to show a profit. 
It leaves your salesmen free to concentrate on the two 
jobs which they alone can do, and do best. 


And nowhere does this mechanizing process operate 
more efficiently than in the business press, where it 
reaches your best prospects at the lowest possible cost. 


Perhaps that’s why so many smart advertising man- 
agers are partial to business paper advertising — and 
why more of them, incidentally, are getting to sit at 
the management table! 


CHEMICAL ENGINEERING 


With Chemical & Metallurgical Engineering 
A McGraw-Hill Publication 


330 West 42nd Street 


THE ASSOCIATED BUSINESS PAPERS 
205 East 42nd Street, New York 17, WN, Y. 


New York 18, New York 


ABP’s BUSINESS IS TO BOOST YOUR BUSINESS 
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Modern Designs 


in Tubular Exchangers 


A type for every requirement 
in the chemical industries 


G-R has available this wide variety 
of arrangements to provide an ex- 
actly suitable combination for every 
tubular heat exchanger requirement. 


From G-R, too, you can obtain spe- 
cial features such as the G-R Pass 
Partition Sealing Plate which makes 
use of the pressure differential be- 
tween tube passes to prevent leakage 
between passes, the G-R Floating 


THE GRISCOM-RUSSELL CO., 285 MADISON AVE., NEW YORK 17, N. Y. 


5 TYPES OF 
STATIONARY 


3 TYPES 
OF TUBE 
BUNDLES 


4 types oF 
BAFFLE 
SYSTEMS 


Head Split Ring Joint which enables 
a larger removable tube bundle con- 
taining more tubes to be used in a 
shell of given diameter, and the G-R 
“Breech Block” Head which elim- 
inates the necessity of heavy bolts to 
maintain tightness of the joint be- 
tween the head and cover on high 
pressure service. 


These and other G-R features are the 
result of more than 80 years of ex- 


PIONEERS IN HEAT TRANSFER APPARATUS 


3 TYPES 
OF SHELLS 


5 TYPES. OF 
FLOATING 
HEADS 


perience in specializing on the design 
of heat transfer apparatus. This ex- 
perience is at your service in assuring 
greatest effectiveness, most depend- 
able operation and lowest mainten- 
ance expense of condensers, coolers, 
heaters, and heat exchangers for your 
particular needs. 


Write for Bulletin 916 describing 
G-R Tubular Exchangers in detail. 


ag 
| HEADS 
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Bers 
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SOLVENT VAPOR DRYING PROCESS DRIES WOOD 
IN HOURS WITHOUT DETERIORATING EFFECTS 


Heretofore wood has been dried in open air, by steam, or by high 
temperature air. Open air drying takes 6 to 18 months; steam and 
high temperature air often result in hydrolysis or burning. Now, one 
of the country’s largest wood preserving plants has developed a Vapor 
Drying process which safely and effectively dries wood in from 6 to 
14 hours! The drying agent used is Esso’s Solvesso Xylol. 


The drying process begins when a loco- 


motive pushes a charge of crossties, 
approximately 100 feet long, into a 
cylinde or drying chamber At the 
proper time, vaporized Solvesso Xylol 


is passed into the drying cylinder. The 


hot Solvesso Xylol vapor is circulated 
through the cylinder for a few hours, 
penetrating many inches into the wood 
and evaporating much of its! sture 


As “dry cleaning” and moisture evap- 


oration continue, the solvent vapor 


with its moisture-lignin content leaves 
the cylinder and is condensed, separat- 
ing the solvent from the water in the 


settling tank and returning the Sol- 
Vesso Xylol to the ev aporator to be re- 


used. (see diagram) 


5 Gallons of Water frem 
One Crosstie 


The amount of water removed from the 
settling tank determines the relative 
dryness of the wood being treated 
When drying is finished, the Solvesso 
Xylol lines are closed, the chamber 
evacuated and the wood is ready for 
treatment with wood preservative 
Water from the settling tank is passed 
through a meter, which 
cally to determine wood drying prog- 


s read periodi- 
ress. One charge of 800 crossties may 


be made t up as many as 4,000 


graiions ross- 
tre na 12-hour drying period 


Esso Solvents Play Vital 
Role in Scores of Industries 


Rubber, textiles, chemicals, paper, food, 
leather and scores of other industries 
are utilizing the many types and grades 
of solvents manufactured by Esso 
Standard Oil. Production men know 
they can rely on Esso Petroleum Sol 
vents’ purity and uniformity, main 
tained through most modern and strin 
gent refinery treatment. If you have a 
solvents problem, let our technical men 
examine your requirements and deter- 
mine the solvent best suited to your 
needs. Drop a line today to our office 
nearest you 


Paper Mill Machinery now 
Cleaned with Solvesso 100 


Solvesso 100 is now being used to 
paper machir creens and 
felt when the ‘ congeste 
with natur pulp gu und 
re ame ach are 
re high t pera 
t Solve 1 high flash point 
r F make it ideally 
I tion, S esso 100 has 
‘ high ency for resi 


tair more than 95% 


Before they were creosoted, the crossties in 
this picture were dried by a new vapor pro- 
cess employing Solvesso Xylol. 


SOLD IN Me., N.H., Moss., Conn., NY, 
Po., N.J., Del., Md., 0.C., Va., W.Va., N.C, 
S.C., Tenn., Ark., lo 

STANDARD Oll COMPANY Boston. Moss 
New York, N. Y.—Elizobeth, N. J —Boltimore, Md. 
Richmond, Va.—Charleston, West Va. — Charlotte, 
N. C.— Columbio, S$. C.— Memphis, Tenn. — Little 
Rock, Ark —New Orleans, Lo 

STANDARD Olt COMPANY OF PENN- 
SYLVANIA — Philodelphic, Po 


This diagram shows how Solvesso Xylol is being used in new vapor drying process for drying crossties. 
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Tested iy Use 


We have been manufacturing platinum 
laboratory ware for almost three quar- 


$3 ters of a century and during that period 
have done much to bring this ware to 
| ‘ its present exactness and high state of =~ 
development. We introduced platinum- 

rhodium alloy laboratory ware, which is 
of now so highly regarded, and such design 
>| changes as our reinforced rim crucibles 

: and dishes and the Baker Low Form 
Crucible. 


Because, naturally, our large scientific 
laboratories use apparatus manufac- 
tured by us in their own work, Baker 
Laboratory Ware is constantly subjee- 
ted to continuous tests through use and 
so we are enabled to detect the need for 
improvements. An example was our 
observation of the tendency of station- 
ary type electrodes to break at the 
junction of stem and cylinder, a fault 
which we overcame by reinforcing this 
joint. 


Let us send you a copy of Data Con- 
cerning Platinum. It tells about our 
products and is a very valuable refer- 
ence work too. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 
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LIMITORQUE 


VALVE CONTROLS 


TYPE Gs 


Hundreds of “LimiTorques” are used in Central Stations, 
Power Plants, Refineries, Oi! Pipe Lines, Woter and Sewer- 
age Plants, on Shipboord, etc 


LimiTorque is a sensitive, automatic, mechanically 
actuated device for opening and closing globe, 
gate, penstock and rotary plug valves; sluice gates; 
garage, factory and hangar doors; induced and 
forced damper controls; sprinkler systems; feeder 
dis-connect switches; watertight bulkhead doors, etc. 
Most valves are damaged by improper seating, or by 
meeting some obstruction in closing . . . LimiTorque 
control gives absolute assurance against improper 
seating, by means of a positive safety overload 
mechanical torque cut-out. If obstruction is met in 
closing valve, the torque switch becomes operative, 
and dis-connects the motive power—thus preventing 
broken gates or discs and damaged stems. Philadel- 
phia LimiTorque is the only automatic valve operating 
device that employs this positive principle of opera- 
tion and control. 

LimiTorque, with all its remarkable sensitiveness, is a 
simple piece of mechanism, containing as few 
parts as possible. No de-clutching coils are necessary 
. if the current is available at the motor ter- 
minal, LimiTorque will function regardless of whether 
valve was last operated manually or electrically. 
Opening and closing stops are pre-determined to 
suit application,—and operation may be by push- 
button, automatic, or man- 
val control. 

Limi’ ort, ze Controls are de- 
signed by engineers who 
were directly associated 
with the development of the 
original mechanical valve 
operators. 


L IMITORQUE | 
Send for this 96-poge Catalog, CONTROL 


ond please use your Business Let- 
terhead when writing. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO 


IN CANADA 


WILLIAM AND J. G. GREEY LIMITED, TO TO 


LimiTorque Valve Controls 
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Process-Vacuum Engineers 
: Not Merely Equipment Builders 


“Off the Shelf” Ejectors are a very, very small part of 
C. H. Wheeler business. Complex hook-ups of Two to Five 
Stage Ejectors, with Pre-Condensers, Inter-Condensers and 
After-Condensers, for maintaining any absolute pressures 
down to below 250 microns, are the big part. And they re- 


quire engineering, after a careful study of each individual 
t process-vacuum requirement. And it's on these problems ‘ 
that C. H. Wheeler experience, as pioneers in this field ater. % HIGH PRESS STEAM 


for well over thirty years, is involuable in assuring success ; “tod ' 
in new or unusual installations. Flow diagram below is ‘4 
q P a typical example of "Engineering by C. H. Wheeler.” 
Write us for Catalog No. 1462, or may one of 

our engineers call? 


j ¢. H. WHEELER MANUFACTURING CO. 


| 1808 Sedgley Avenue, Philadelphia 32, Penna. 
REPRESENTATIVES IN MOST PRINCIPAL CITIES 


Phote shows «a 
Tubejet Booster 
Ejector, os indi- 
cated in diagram 
with Barometric 
Condenser and a 
Two Stage Tubejet 
with Barometric 
Inter-Condenser, 
serving a High 
Vecuum Edible 
oi Deodorizer. 


STEAM CONDENSERS + WATER COOLING TOWERS — 
EJECTORS STEAM JET VACUUM REFRIGERATION 


OF PHILADELPHIA | 


4 * 
— 
: 
cr, 4 
| 
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“TROUBLE — 


SELF-OPERATING REGULATORS 
and DIAL THERMOMETERS 
Constant Jemperature Regulation 


* HOT WATER TANKS + PASTEURIZERS + PRE-HEATERS 


* STORAGE ROOMS + VATS « PLATING TANKS 
* COOKERS + FEED WATER HEATERS + WATER JACKETS 


Cut your processing costs to o new low with the Trerice Self- 
Operoting Regulctor. This dependable, experience-proven 
regulotor provides trouble-free contro! . . . eliminates over- 
heoting! Soves you steam, fuel and labor while offording 
improved “quality control” over your product. Your low, initia! 
investment in the Trerice Self-Operating Regulotor ond its 
companion piece, the Trerice Dic! Thermometer, will be repaid 
mony times over during their first yeor of service. 


WRITE DEPT. A-12 FOR BULLETINS SOO AND 1000 


A 


TRERICE €O. Since 1923 
1420 W. Lafayette Bivd. . Detroit 16, Michigan 
1N CANADA, 170 Ferry Street © Windsor, Ontario 
Brench Off cos in Atlanta Ch go Cleveland Flint 4 Rapids indianapolis Kalamazoo 


City © los Angeles Milwoutee New York Toledo Toronto, Conode 


The Latest News of Science 
Now Yours in One Big Magazine! 


Now at last you can keep up with the new 
inventions and discoveries of science that 
affect you and your industry, Every month 


Science I ated is filled with new _ 

vances in vital fields... Electricity, 

struction, Aviation, Atomic Ener. "nadie. 
synthetics, Mining, Chemistry, ica, 
ome Appliances, etc. 

Science Illustrated shows you new 

and designs and explains why, and 


how they were made. Every monthly issue 
is packed with 30 complete, authentic arti- 
cles and 140 diagrams. 
ORDER NOW AND SAVE $4! 
You can order 36 big issues of Science _ 
trated (3 full years) for ONLY $5! This 
special rate saves you $4 over the one-year 
e. We'll start your subscription with the 
ig new issue now on you order 
within 10 days! 
MAIL THIS ORDER FORM TODAY! 


Setence Ilustrated 
330 West 42nd Street, N. Y. 18, N. ¥. 
YES! I accept your special offer. Start my subscrip- 
tien te Illustrated ‘the new now 
on press. 
m, at $4 (Saves me $2 compared with 

the 

I prefer ‘os — at $5 (Saves me $4) 

I prefer 1 yr. at $3 


me later ©) Payment enclosed 


FLOWSHEETS 


of the 


Chemical Process Industries 


@ From acetaldehyde to zinc oxide, Chemical Engineering's flowsheets of 
the chemical process industries give in diagrammatic form stepwise details 
of materials flow and processing. Raw materials, power and labor require- 
ments per unit of product are given in most cases. 

Thirty pages larger than the previous edition, the book has thirty- 
seven new flowsheets—and older sheets which were retained were checked 
with authorities and the majority of them revised w bring them in line 
with latest practice. 

It's a completely up-to-date reference book of 158 pages, 84" x 11° in 
size, in a gold-stamped, simulated leather cover with a metallic ring binder 


Orders should be placed, at $1.50 each, 
directly with the Editorial Department 


CHEMICAL ENGINEERING 


A McGraw-Hill Publication @ 330 West 42nd Street, New York 18, N. Y. 
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WEIGH MATERIALS 
WHILE CONVEYING 


with the 
MERRICK WEIGHTOMETER 
MERRICK SCALE MFG. CO. 


171 SUMMER ST., PASSAIC, N. J. 


DELIVER your shipments faster. Save 


$600 a year with Marsh Stencil Machines, 
Brushes, Inks! Electric and Hand Operated 
. 1” letters. For sample 


machines cut '>", *, 
stencil, Shippers’ Handbook, prices, pin this to 
business letterhead with your name. 


MARSH STENCIL MACHINE CO. 
43 Marsh S.A 
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LEAVE THE BODIES 
HAUL THE PAYLOADS / [3 


This Load Lugger-equip- 
ped truck was busy on 
another mission when 
the pulp was being 
loaded. 


THIS PAPER CONTAINER CORP. SAVES 
2060.47 MAN HOURS EACH MONTH 
One Load Lugger and 29 detachable truck bodies re- 


— placed 5 trucks and 13 men in this Louisiana plant— 
trash that is thrown down by employees eliminated unnecessary re-handling of materials and 
going into the plant. time wasted by loading crews and drivers. Monthly 


savings in labor alone (2080.47 man hours) paid for this 
equipment in record time. All bodies are pre-loaded at 
the various collection points—as the materials accum- 


ulate—waste lime at the pulp mill, chemicals at the at 
alum plant, fly ash and slag at the power house, shivers be 
and bark under the wood conveyor, sawdust at the car- ¥; . 
penter shop, refuse in the yards, etc. One man, the driver _ I 


of the truck equipped with the Load Lugger hoisting 
unit, handles everything—picks up a loaded body, hauls 
and dumps it, or relocates the load. Four types of bodies NG 
were designed to handle over 15 materials for this plant. on 


HOW YOU CAN CUT YOUR * 
MATERIAL NDLIN: T 
Slag collected at the bark-burning boiler S HANDLING COSTS y 
and fly ash from the stacks is about to be Our competent engineers will make a comprehensive 
dumped into a nearby fill. This is start survey which might reveal costly delays in your - 
of dumping operation. All controls are plont Send for our representative to determine how Pat 
handled by the driver in the cab. many man-hours you can save. No obligation, of 
course 


BROOKS EQUIPMENT & MFG. CO., BROOKS BLDG., KNOXVILLE, TENN. 
Please send literature showing wide range of Lood Lugger uses [ 
Plase send your representative to survey our plant Cj 


NAME wes Title 
COMPANY 


BROOKS EQUIPMENT & MFG. CO. @ BROOKS BUILDING @® KNOXVILLE, TENN. 
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PROFESSIONAL SERVICES 


W. Y. AGNEW 


CONSULTATION - BOUIPMENT - DESIGN 
Pie 
I 
506 Fifth A x York N.Y 


THE GRAFF ENGINEERING & 
EQUIPMENT CO. 


uid and Solid Ca 
Manufactur 


bon Dioxide 
ng Plants 


‘ Westminster Ave Dallas 6, Texas 


MARK J. RYAN 


Inspection 


Industrial Ma ‘ and F pmet Raw ma 
terials Steel —-Machine Mechanica elec 
the hemical and power plan jupment — Etc 
808 Main St Cincinnati, 2, Ohio 


R. S. ARIES & ASSOCIATES 
Chemical Engineers & Economists 
COMMERCIAL CHEMICAL DEVELOPMENT 
Prowess Analys * Mark Kesearch 
Plant Design © Ap ation Hesearch 
‘eo 


rite fo 
26 Court Street Main 4-094. Brooklyn 2, N.Y 


1. GRAGEROFF, A.C.S., F.C.I.C. 


Chemical Engineer 
Process Investigations. Plant Lnspections 


2 West 424 St 


Room Telephone 
New York 18, N. ¥ BRyant 9 2387 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 


Piants - DESIGN - Equipment 
Economi SURVEYS . Technical 
Process - DEVELOPMENT - Product 
Regutered Professtenal Buagiacer 
1441 8S. Broad St Philadelphia 47, Pa 


W. L. BADGER 


CUNSULTING CHEMICAL ENGINEER 


Cryvtallization, and Heat Transfer 
Complete plants at a “ia; Complete 
ver talla 

309 Sew State Arbor, Mich 


CLEVELAND B. HOLLABAUGH, PHD. 
Chemical Patent Matters 
112-27 I7Tth St. St. Albans, New York City 


Triephone—JAmaica 6 


J. E. SIRRINE COMPANY 


Engineers 
Plant Design & Surveys covering Chemical, Flectro 


chemics! and Metallurgic Production; Trade Waste 
ay Water Supply & Treatment; Analyses & 
Report 


Greenville - - - - + + South Carolina 


J. PAUL BISHOP AND ASSOCIATES 


Consulting Cham notneers an 


Reports la t ‘ 

Bragors a Atm 

Pued Engine 

Equipe 

ments ! 

Conditioning « Ref 

Write for bro publication 
105 North Se Stree Champaign. Iliinots 


JOHN C. KALBACH 


Consulting Chemical Engineer 


luldizadion Gasification of Fuels 
‘ sultation Pigment Technology 
Reports Research Supervision 


3900 Greystone Ave. New York 63, N. ¥ 


FOSTER D. SNELL, INC. 


Ree are & Chemists ond Bagincers 
A staf of neluding chemists, engineers, bec 
tertologt sts ~ ry al personnel with 10 stortes of 
labors: os pilot plant are available for the 
solution of y al and engineering problems. 
Wr “lay for Booklet No. 3 
“The Chemical Consultant and Your Business” 
29 Weer 15th St New York 11, N. ¥ 


CARL DEMRICK 


Technical Translations 
Send for Circular 


SS So. Broadway Yonkers, N. Y 


KNOWLES ASSOCIATES 


Chemicel-—Mrtallur gicel-— Mechanical 


Con 


Complete 
Cement— 

Starch — Drying —4 lassification 

Dewatering 
19 Rector Street New York 6, New York 
Bowling Green 9 1456 


CARL A. STEVENS 


Professvonal Engincer 
Investigations Designs Engineering 
for Manufacturing and Processing Plants in 
OKLAHOMA AND THE SOUTHWEST 
Special Service to Small Industries 
3012 15th Street Tulsa 4, Oklahoma 


RALPH L. EVANS 
ASSOCIATES 
Consultation 
Fundamental Research 
Management 


250 East 43rd St New York 17, N. ¥ 


KOHN & PECHENICK 
Consulting Chemical Bagincers 
Piants — Process — Equipment 

DESIGN 


Reports Trouble Shooting Appraisal. 
Architects Building Philadelphia 3, Pa. 


NICOLAY TITLESTAD CORPORATION 


Chemical Baginecrs 


Design - Consultation — Complete Plants 
sul phu ac pb mphorice ecid 
acid oxidatic f ammonia 
gen proc au acid entration 
sulphur dioxide arbon disulphide 


lw 42nd Street N. Y. 18—LO-4-5870 


EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 
Organic and Inorganic 
Processes—Products 
New York 17. N. ¥ 


Chemistry 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


Patent and Mark Tra before U. & 
Patet 


t Office. ar nfringement Invest 
ns and Opinior 

Rooklet and form fence of neeption™ for 
apon reque 

Suite 447, S15-15th St. N. W.. Wash 5, D.C 


MARVIN J. UDY 


Conguiting 
Inorganic Chemistry ectrochemistry. Electrie 
Furnace Smelting. Process Mets 
Ferro- Alloys Carbide Puospherus 
Telephone 2-6294 


546 Portage Road Niagara Falls, N. Y 


FRASER-BRACE 
ENGINEERING CO., INC. 


DESIGN - CONSTRUCTION - REPORTS 
APPRAISAL 
COMPLETE MANAGEMENT OF 
PROJECTS 


10 Fest 40 Street New York 16. N. ¥ 


C. L. MANTELL 


Consulting Chemical Engineer 


Process Research and Engineering 
Des elopment 


451 Washington Street New York 13. N. ¥ 


A. WEISSELBERG, M. E. 


Designers special equipment and complete plant 
ayouts. Specializing in Quality Drying 


1930 


31-04 Northern 
Long Island City, N. ¥ 


DAVID GORDON & CO. 
Bagineers 
Chemical 42 Mechanical 
Devel upment Design Construction 
Reports Market Surveys 
110 & Phone OR-9.2495 New York 17 
Associated Foreign OM es N.Y. 


GUSTAVE T. REICH 


Consulting Chemical Engineer 


DEV ELOPMENTS—OPBRATION 
CARBOHYDRATE INDUSTRY—8Y-PRODUCTS 
CARBON -DIOXIDE—-WASTE DISPOSAL 
Packard Building Philadelphia, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Destgn -Construction - Reports- Appraisals 
80 Broad Street, New York 4 
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THE BIGGER THEY ARE... 


Mere size—-great or small—in High Pressure Vessels is no 
problem at Midvale. Here, we're accustomed to take in 
our stride any demand for safe, dependable, easily assembled 
pressure vessels. And to build them to our design or your 
specification with ONE PIECE, HOLLOW FORGED 
bodies of carbon, alloy or stainless steel. They are, of course, 
machined completely and tested to prove mechanical 
properties. Midvale’s plant and equipment are capable 
of turning out your vessels for immediate delivery. The 
Midvale Company, Nicetown, Philadelphia. 


CORROSION AND HEAT RESISTING CASTINGS 
FORGINGS AND RINGS 


THE MIDVALE COMPANY 


CUSTOM STEEL MAKERS 10 INDUSTRY 


BRANCH OFFICES: NEW YORK * CLEVELAND * CHICAGO * HOUSTON * WASHINGTON * PITTSBURGH * SAN FRANCISCO 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 


What’s so glamorous 


HERE 1S A curious belief in some quarters that 
 cicinien lives in a glamorous and almost occult 
world of its own, quite insulated against the cold science 
of the production line 


That, of course, is pure Hollywood. 


Advertising today (in the /wsiness press, at least) 


is about as glamorous as a drop forge, and twice 


as efficient. It can become just as important to your 
profit-and-loss picture as plant maintenance, safety 
engineering, production techniques or cost-accounting 


Maybe even a little more so 


Because the biggest plant capacity, and the best 
production know-how, can't create a single dollar of 
profit t until something is sold. And selling, in our 
economy, is a mass production job! 


Advertising simply provides the necessary machinery. 
It is the application of assembly line methods to the 


about 
advertising ? 


manufacture of a sale. For sales don't just “happen.” 
Like any other commodity, they require a series of 
processing operations. Usually, it takes five: 


1. Seeking out prospects 

2. Arousing their interest 

3. Creating a preference for your product 
4. Making a specific proposal 

5. Closing the order 


By mechanizing the first three of these operations, 
advertising enables your salesmen to concentrate on 
the two jobs which they alone can do, and do best. And 
nowhere does the machinery of advertising work more 
efficiently than in the business press, where it reaches 
the greatest number of interested prospects, at the low- 
est possible cost. 


Maybe —to the man who appreciates machinery — 
advertising is a pretty glamorous business, at that! 


CHEMICAL ENGINEERING 


With Chemical & Metallurgical Engineering 
A McGraw-Hill Publication 


330 West 42nd Street 


THE ASSOCIATED BUSINESS PAPERS 
205 East 42nd Street, New York 17, N. Y. 


New York 18, New York 


ABP’s BUSINESS IS TO BOOST YOUR BUSINESS 
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A feast for acids... 


(PIPE IMPROPERLY LINED) 


a famine for acids 


(PIPE LINED WITH PERMOBOND) 


A feast for acids . . . that’s any pipe not protected against corrosive 
solutions or gases. 

But these destructive agents meet famine when a pipe is fitted with 
Permobond the lining applied by United States Rubber Company 


Permobond linings, one of the many unique "U.S." developments 
in engineered rubber, are carefully compounded to resist the destruc- 
tive action of acids, gases and solutions. They can be applied and 
bonded to any standard fitting and to almost any fabricated 
metal section. 

Our engineers have protected many pipe installations, big and 
small, simple and complex, with Permobond. Make use of their advice 
and experience. Write Mechanical Goods Division, United States 
Rubber Company, 1230 Avenue of the Americas, New York 20, N. Y. 
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SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS 


UNDISPLAYED 


No 

$1. 20 minimum 4 es 
To figure advance payment count 5 average 
words as @ line 

INDIVIDUAL EMPLOYMENT WANTED undis- 
Gdvertising rote is one-half of above 

payable in advance 
PROPOSALS. $1.20 line an insertion 


ining) 


OPPORTUNITIES 


INFORMATION 
BOX NUMBERS core publication New York, 
Chicago or Son Francisco offices count as one 
lime @dditional in undisplayed ads 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisployed ods (not including proposals 


© EQUIPMENT—USED or RESALE 


DISPLAYED RATE 
The advertising rate is $10.00 per inch for al! 
advertising appearing on other than @ con- 
tract besis. Controct rotes quoted on request 
AN ADVERTISING INCH is meesured 7/8 
inch vertically on one column, 3 columas—30 


inches—to @ page Cc. 


NEW ADVERTISEMENTS received by 10 A. M. May 28th will appear in the June issue subject to limitations of space available 


OUTSTANDING 


fied of opening. Address— 


P-8560, Chem 
520 N 


Engineer to direct Sales of Refinery process units. Qualifica- 
tions to include sales and process engineering experience 
with major oil companies or petroleum engineering and con- 
tracting firms. Knowledge of oil refining process engineering 
plus economic evaluations and applications necessary. Age 
35 to 45 years. Excellent compensation—salary and bonus. 
Lecation—New York or Tulsa. When replying state educa- 
tional and experience background. Our own employees noti- 


Michigan Ave., Chicago Ill 


POSITION OPEN 


ical Engineering 


PROCESS DESIGN ENGINEER 


Opening for experienced Process Design 
Engineer familiar with modern refinery 
processes including reforming. thermal! 
cracking. catalytic cracking. polymeriza- 
tien, alkylation and treating. Apply by 
letter setting forth education. experience 
and salary requirements. Location: East 
Coast. 


P-8835, Chemical Enctneering 
830 West 42nd St. New York 18, N. ¥. 


Leng established manufacturer of corro- 
sion-proo! linings. cements and protective 
coatings des commission representative 
im Los Angeles, New Jersey and Birmin 
bem, Alabama districts. Prefer man wi 
technical qualifications, under 45. 


RW al Ene ring 
680 North Michigan Ave., Chicago 11, I 


SALES ENGINEER 


Ususucl opportunity for sales engineer, 
tm Chicago. Technical education. minimum 
three years’ experience in sales engineer 
ing or epptcatice of industrial instruments 
Pp or ch 1 process indus 
tries. Write fully, outlining experience, 
qualifications, and salary requirements. 


Address: J. J. Burnett, 
c/o The FOXBORO COMPANY 


154 Erie St. Chicago, 11, Ilinois 


WANTED 
CHEMICAL ENGINEER 


Experienced in organic chemical plant 
construction and operation. Excellent op- 


| portunity. Write giving full details to 
| P-8809, Chemical Engineering 

10 West 4ind St.. New York 18, N. Y. 
REPLIES ( Bor N Address to office nearest you 


NEW YORK: 330 W. 42nd 18) 
CHICAGO: S520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Poat &8t 


SELLING OPPORTUNITIES OFFERED 


WANTED ESTABLISHED Sale 


H ~ Da 
4 
ALES ‘EER New rk District 
Sales As ablished esires man 
s as er slor 
York f astrial 
t t t sales experience desirable 
t nitiative 
id ant for congen tal suc- 
r a grous 8 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $3.66 $35 Tf you 

are coneiderir w connection commun!l- 

| 1 We offer the origt- 

al per t e (99 years 

and i T pr 

hical standards. te indi- 

ly ! ents and 

ia ove es lative on your 

| pa ur identity vered 1 present post- 

t ed Send only n and address 

R._W. Bixby, Inc., 260 Dun Bidg., 
| Buffalo 2 Y 


|| We need Degree men, It. and Sr 


| Libr. Tect 


| strumenta 


Ph.D. Pet 
Head Div. 


Dir. Devel $8400. plus 


CASTLE & ASSOCIATES, INC. 
220 So. State St. Chicago 4, tl. 


EMPLOYMENT SERVICES 


XBCt TIVES $ 90-$25,000 This reliable 
sta 1927 ed to needs 
of con- 


ne ar s] s assuring, if employed. 
wll 5 r present position. Send name 
and address or f etaile Personal consul- 
| tation Invited J fa “Th ayer Jenni Dept. B, 
| 241 Orange St.. New Haven, Con 
POSITIONS WANTED 
MECHANICAL ER (52) Technical 
graduate les r assistant to 
busy executive to assume ‘tal 1 responsibility for 
ant rehabilitati« rodu n and reducing 
perat sts ar nee in Chemi- 
| oeMand Food Ind. PW 8188, Chem. Eng 


E B. ChE. 1948—1 
arch. Desire perma- 
contacts 


EN‘ 
ar 


fleld w e personal 
¥y technical service 
states. PW 8752. 


CHEMI 
1943 
ment 
pros 
ment e ent design, 
produ upervision und atomic energy Pw 
8683. Chemical Engineering 
CHEMICAL-MECHANICAL Engineer years 
ex ence designing che plants. Equip- 
r siz strumentation 
pumps c. a xchanger specifica 


rork 
ASM AT endl ener 
© ‘ with sound 
sma r ad company 
may engines rtunity for even 

t t ® endent. PW 
e845, Ch al Ene ne 

SELLING OPPORTUNITIES WANTED 
AGENTS FOR Greece We are now able to ac- 

t ager ' ece for American firms, 


raeus 
MANUFACTURERS Af 


RA $8751 hemic 


TOP GRADE CHEM. ENG. 


Wants to help chem. industry as con- 
sultant. Thoroughly experienced in all 
kind of engineering work. 


PW-8216. Chemica! En 
330 West 4ind Street, New 


STAINLESS STEEL SPECIALISTS 


STAMPED - FORMED - WELDED 
STAINLESS STEEL PRODUCTS 


Send drawings (Est. 60 Years) 


Cc. W. CARLL 
Cole & Linwood Sts. 


neering 
ork 18, N. Y. 


renton 8, N. J. 


Business Opportunity & Wanted Advertising—page 432 
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@ SEARCHLIGHT SECTION @ 


“WHERE BIG 
INDUSTRY BUYS” 


COME 


and see our modern 
REBUILDING SHOPS 
where machines 

are dismantled, 
reconditioned and 
tested by experts. 


COME 


and see our big 
stock, our wide 
variety at 
REDUCED PRICES 


in short 


Come to 


REAL 


ON EQUIPMENT” 


335 DOREMUS AVE. NEWARK, 5, N. J. 


BUY WHERE BIG INDUSTRY BUYS BUY WITH CONFIDENCE—ACT NOW 


1—Louisville Rotary Steam Tube Dryer, 
6’ x 50’. 

1—Rotary Vacuum Dryer, 5’ x 33’. 

3—7500 gal. Steel Kettles, with cop- 


per coils, closed. Agitated. 10’ dio. 
x 12’6” deep, 15’ overall height. 


1—2000 gal. Steel Kettle, jacketed, 
open top. Agitated. 7’ dia. x 7'6” 
deep. 

1—No. 12 Sweetland Filter, 4” centers, 
iron or copper leaves. 


2—Baker Perkins Mixers, size 17. Jack- 
eted, 200 gallon. 


3—18” x 50” Rubber Mills, with motor 
and drive. 


1—Kilby 39” x 39” cast iron Filter Press, 
washing type, plate and frame, 47 
chambers. 


Cremicat Encineertnc—May 1949 


3—36” x 36” Sperry 60-plate Filter Presses, cast iron, recessed, center 
feed, open delivery, hydraulic closing, including hydraulic pumps. 
1—UNUSED triple effect Goslin-Birmingham Evaporator, stainless steel 
shells and tubes, 850 sq. ft. per effect. 

6—9'6” dia. x 186” long stainless steel lined, steam jacketed Crystal- 
lizers, each with 4” s s agitator coil, worm gear drive. 

4—UNUSED Bird high speed Centrifugals, suspended type, each with 
40” x 24” deep ss basket, s/s casing and curb, each with direct 
connected 1800/900 RPM. 3 60/440 volt direct connected tefc motor. 

2—UNUSED 10’6” x 16’ Feinc Filters, wood, type 316 stainless steel and 
silicon bronze construction. 

2—UNUSED 8’ x 10’ Oliver Precoat Rotary Continuous Vacuum Filters, 
all silicon bronze construction, each with bronze drum, valve, trough 
and piping. 

We Buy and Sell Single Items to Complete Plants 
SEND LIST TODAY 


THE KEY TO SAVING TIME AND MONEY 


15 Park Row, New York 7, N. Y.—Tel. BArclay 7-0600 
Shops: 335 Doremus Ave., Newark, N. J. Cable Address: Equipment, N. Y. 
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DRYERS CENTRIFUGALS CRYSTALLIZERS—KETTLES 1 
14—2 Truck Atmospheric Steam Heated | 2~—Tolburst Suspended Type, Monel Perfo- 8— 20’ Sections of Swenson Walker Continu- y 
! Dryers, 500 sq. ft. drying surface each. rated bottom discharge baskets, Mone! ous Jacketed Crystallizers. 
+ 1—Devine 3'xl4' stainless clad Rotary. lined curbs, with 2 s d motors. 2—Struthers-Wells 500 and 400 gal. closed i 
4—Kilns Rotary. 9°6"«250", 9°x80 2—ATS 48” stainless 1 pended. k agitated Pressure Kettles, SHP. 1 
2—Bonnot 5°x40°. Rotary Dryers so.id baskets. 30HP motors. Buflovak 6 Vacuum Crystallizers. 
2—Ruggles-Coles Dryers 70°'x35', 12—-AT6M 40° Suspended, Copper Perfo 6—Dopp 250, 150 gal. steam jacketed, agi 
| $—Rotery Vacuum Dryers 4'x12 rated Baskets tated Kettles, high pressure 
2—Vacuum Shelf Dryers with | !—Tolhurst 26” stainless steel, m.d. 3—Piaudler 75, 100, 150 gal. glass-lined, 
and 20-42''x42 elves. 1—Rochester 30° suspended, monel. steam jacketed, agitated kettles. 1 
Atmecpheric Double | continuous, con | 1600 end 568 eel. 
Drum Dryer riluga acketed. agitated, close eaction 
1 1—Plaudler glass-lined Rotary Dryer. | 2~Sharples =16 Vaportite Centrifuges, Kettles 
1 s- Soule lie Steam Tube Rotary Dryers sta nless bowls, 2HP motors. 2s— om voll Steel Kettles, 50 to $00 gal. 1 
«25°. 6x50 
Apron Dryers 36". 45’ FILTERS MIXERS—SCREENS 
1—Sweetiand =5, sta nless, 30 leaves. 1—Day =81-Ro-Bal! 40” x 120” stainless. 
1 2—Sweetlands =2, 17 leaves. 2—Rotex =<82 Double Deck, 40° x 120 
1—Swenson 5'x4° Vacuum Rotary. Screens. 
PULVERIZERS—MILLS Ac d Vocuum 1—Day Ro-Ball 3 Deck 20" x 80" Screen 
S—Abbe 6’x8’. 2-—Oliver 8x8", 8x12’ Vacuum Rotary 1—Day Ro-Ball 4 Deck 
x porcelain lined. jack 4—Shriver 24” P4F cast iron. 1—Robinson Single Deck x 
3 x4 x9 3—Sperry 42° x 42” aluminum P6F. 2—Baker Perkins 50 gal.. sigma - 
estes Multiple Jar jars 1—Sperry 36" x 36" wood PEF, 28 cham 
ck Type “D” Comminuter bers 1—Baker Perkins gal. jacketed Double 
4 = 10 and 250 EVAPORATOR STILLS 15 4 to 2 HP. 1 
i 3—Raymond <0 and 200 Screen Mills 1 Dyes Quintuple Effect Evaporator, 17,000 | 8—Lightnin top entering Agitators, 3HP. 
1 2—Raymond 3 and 4 Roll Low Side Mills. sq.t I1—Robinson 1000-lb. rubber-lined Batch 1 
1—Dixie Harmer Mill 6 Vacuum Pans 24”, 42", 4, 6°. Mixer, stainless stee! agitator. 
1 1 lay Bee” Hammer Mill size 2UX. 1—Badger 30° Rectifying Column with 30” 2—1000-lb. steel, steam jacketed Mixers. 
1—Jetirey 24x30" Type “A”, 50 HP motor. x 45° Beer Column, accessories and in- | 25—New and used Powder Mixers, 100 to ! 
2—Tyler Hummer 3’x5', Screens. struments. 4000 pounds. 
Catalogues—Circulars—Quotations—furnished on request. 
EQUIPMENT 240! Third Ave, 
New York 51, N. Y. 
COMPANY Tel. Cypress 2-5703 


| Liquidating Equipment Complete Molding Powder Plant. Send for List. and 4° v 16° Porcelain Lined 
42° x 14” Stee! Ball Mill 
ers, Cookers & Dryers t—Huber type 25 ton Para Block Press 
eed agit. jack Kettles Dop Stor & Rotary & Sinate Punch Tablet | 
& tron Ma to Mikro Pulverizers, 3-TH with 30 HP Ex- 
vy duty jack. Mix 20¢ U. S Colloid Mill Staintess 5 HP. 1—Mareo plosion Proof Motor, Rotary Dryer and 
Stainless Homes Kilns 5° x x 40°—419" x 30° 
teel Mill HP ral e 100 OO. 600, 1000 
—Hardinge Conical Gall Mills 424 4 26" and 40 Tolhurst Centrifuges—Laughlin 
4 : Faust 150 gal. Jack. Steel Spiral Mixer continuous filter 
Devine y Atmospheric Dryers or Ovens, Gas fired. Tray law Crushers—10 x 20-9 x x 9 
Vac. iting Machines. Abbe Dodge 8 and 24 cu.ft. Powd. Mixers 
auee ia ap Cot =6 Perfection Gas Kiln 
Or “a Bottle 4° « 25° Louisville Dryer 
ta Al ther sizes }—Stainiess, alum. copper, & glass lined Kettles 2 > 
Pony or Past Miners. & 40 18° _Filter Press—3 eye P & F closed de 
—Lehman & Row * Mikro Pulvwerizers. Lab. to 60 HP —Duriron very | 
sw 4 * atr. P 2 Spencer Turbo Blowers 400 cim—I6 oz. 
Ma ta Steel Ouse” & Amer 
Abt ary getters 5 te 40 HP oa 
4 roll Granite Stone Mitts Stedman & Sprout Crushers 
Parrett Rubter Mill. Other sizes to Srurtevant 36° Rock Emery Mill & Robinson 210 PEBBLE AND BALL MILLS 
} Rubber Tubers & Ex te to f Ba sew Tooth Crushers Allis-Chalmers 8 x 7 
bury Mix Midget te size 0 & £0 Raymond Mills, Also Low & x silex lined 
yle ir Hommer ve 4 xf Hieh Side ™ i 
split seree Also other sizes. Gt. Wester ~DeLaval Multiple Clarifiers. = 300 & 301 motor < lined 
M.D. Sifters 6—Simpcen latensive Mixers 20 te 1 and 4 gal. Jar Mills 
Sifters to 40" i—Sprout-Waldron 16" BB Mill, two 
6—Devine jack Steel Keitt to 1000 gals > MP tors 
gal. lead lined Kettle Vacuum Pumps Send For Stock List 
* wood & lead plate rame i—Stokes vert. high Vac. Pumps 
vais - a ws —Lead & Paste Mixers up to 300 gals. Portable LAWLER COMPANY 
= . Elec. Mixers ', to 5 HP METUCHEN, WN. J 
hosed det i—Sehutz O'Neill 20° Pulverizer: aleo 21 Pul- 
verizer 
type Centrifugats, bet- 2—Doubdle Roll Crushers, 10" dia. x 14° face. Gas 
to 48° Boilers up to HP. 
steet Oil Centrifuges Soap Machinery for Toilet. Laundry. Chip, Liguid FOR SALE 


24°x20" Buflowak Vacuum Drye 


“we BUY YOUR SURPLUS MACHINERY 52° & 32°x72" Buflovak Double Gren Dryers. 
WRITE FOR BULLETIN. PHONE: WORTH 2-5745 100 to 308 eal. Staintess Stee? Mixing Tanks 


100 gal. Vert. S.S. Tank with cos 


20 Centrifugal s.s. basket 
S.5.. also Copper Vacuum Pans 
S.S. Clad, also Alum. Kettles, Jkt. 


Kettles 


90 West Street, New York, 6, N. Y. Cable: Machequip. izers or Viscolizers 


Bronze Filter. plates with pump. 
Kron Se Seales, 7500 tbs. with Chain 
with On WITHOUT STORAGE TANKS Ing Rand 

Stortevant Ring Rett tit FOR SALE | eek Loseratery Autoctares 
2 Five (Steel) 319 Ton Capacity Send us your inquiries. 
70 in. 35 Ft eles Coles XB Indirect Oryer. Two (Steel) 200 Ton Capacity LESTER KEHOE MACHINERY core. 
NATIONAL BRONZE & ALUMINUM 1 East 42nd Street, New York 17, N. 
DARIEN CORP., 60 E. 424 St., New York 17, E. 45th & Memilton, Clevelend, 0. MUrray Hill 2-4616 
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i 
STEIN EQUIPMENT COMPANY 


AHEAD OF 
THEM ALL— 


GELB 


MACHINERY 


1—Pfaudler glass lined Still, 10 gallons, com- 
plete with condensers, receiving tank, etc. 

1—Pfaudler aluminum jacketed reactor 1,300 
gallons. (New) 

1—Pfaudler 250 gallon alumi jacketed re- 
actor. (New) 

1—Pftaudler 500 gallon glass lined jacketed 
kettle. 

1—Plate Fabricators jacketed Kettle, 900 gal- 
fons 125 psi in jacket. 

1—Kovin 200 gallon jacketed Kettle 75 PSI, 
anchor type agitator. 

2—Rubber lined storage tanks, 6,000 ‘ mes 

3—Rubber lined storage tanks, 3 x 


1—5 gallon Jacketed Kettle, 60 PSI in jacket 

1—Cast Iron Jacketed Kettle with agitator, 600 gallons. 

1—2,200 gallon Jacketed Kettle with agitator 

1—Stainless Steel Jacketed Kettle, 220 gallons. 

1—Blaw Knox Jacketed Agitated Autoclave 3’ x 4'2”. 

2—Block & Clawson double drum Dryers, 28” x 60°. 

1—Louisville Rotary Steam Tube Dryer, 6’ x 50’ 

1—Lowisvitle Rotary Steam Tube Dryer, 54” x 30° 

1—Rotary Steam Tube Dryer, 6’ x 35° 

2—Buftalo Double Door Vacuum Shelf Dryers, 12 and 15 shelves. 

1—Buffalo Single Door Vacuum Shelf Dryer, 17 shelves 

1—Bartlett & Snow Direct Heat Dryer, Brick lined @'2° x 50° 

3—Buffalo Drum Dryers, 5° « 12’. 

1—Stokes Vacuum Dryer @ «x 10’. 

2—Stainless Stee! Hersey Rotary Dryers, 30” x 16’, 36” x 16’ 

1—B & S$ Double Drum Atmospheric Dryer, 3’ x 6’. 

1—Shriver Plate & Frame Filter Press, 7” x 7” 

1—Johnson Plate & Frame Filter Press, 36" x 36” 

1—Sperry Skeleton 30° x 30° 

1—Vallez Lob. Filter #2E 

1—Shriver 42” x 42” Filter Press Skeleton 

2—Sweetland Filters #12. 

3—Vallez +28 Filters, with Glass, Aluminum, Rubber covered and 
copper leaves. 

1—Sperry 18” Filter Press, closed delivery, wooden plates and frames 

1—Stainless Stee! Storage Tank, Closed, 300 gallons 

5—Monel Storage Tanks, 1,800 gollons 

1—10,000 gallon storage tank 1” shell 

1—Stainless Steel Storage Tank, 4° x 5’ 

1—Stainless Steel Storage Tank, 6,000 gallons 

1—Nickel lined Jacketed Kettle, 4,000 gallons 

1—Pfaudler Glass lined Kettle, 220 gallons 

1—Struthers Wells Jacketed Kettle, 120 gallons 

1—Duriron Kettle, 430 gallons 

2—Jacketed Kettles, 1100 gallons, x 5'2' 

1—200 gallon jacketed Kettle with agitator 

1—Jacketed Kettle 300 gallons with agitator. 

1—Abbe Buhrstone lined Pebble Mill, 6 x 12’, with Motor 

1—Kent Pony Mixer, 30 gallons, with motor. 

1—J. H. Day Powder Mixer, 400 Ibs. 

1—Kent Jacketed Powder Mixer, 800 Ib. capacity 

2—J. H. Day Powder Mixers, 800 Ib. capacity. 

3—Ross Pony Mixers, 45 gallons 

1—Ross Powder Mixer, 2,000 Ibs 
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1—Bird Pp dod 
forated basket with motor. 

1—Shriver 42° x 42” Filter Press, with hydraulic closing, 
46 chambers. 

1—Shriver 36" x 36" Cast Iron Plate & Frame Filter Press, 
Closed delivery. 

1—Sperry 18° x 18, 12 Chamber Filter Press, enamel 
plates and frames, closed delivery. 

1—Shriver 18" x 18” Bronze Filter Press. 

1—Sweetiand =5 Filter, Stainless Stee! Clad. 

2—Sweetiand = 10 Filters. nes) 

1—Oliver Rotary Filter 8’ x 12°. 


Stee! Centrifuge, 40” per- 


5—Simpson +0 Intensive Mixers, (New 

3—Eppenbach Homogenizers, type 3H, Stainless Steel, complete with 
motors New 

1—Abbe Silex-lined Pebble Mill =3'2 

1—Abbe Silex-lined Pebble Mill, 8 gallons 

1—Patterson Porox-lined Pebble Mill, 48” dio. x 24” 

1—Allis Chalmers Ball Mill 5’°8” O.D. x 18’, Silex lined 

1—Abbe Pebble Mill, 3’ x 4 

1—Crossley Porcelain lined Pebble Mill, 100 gations. 

3—Hardinge Conical Ball Mills, 8’ x 30”, 5’ x 24", 6’ x 22” 

1—Farrell 2-roli Rubber Mill, 16” x 36” 

1—Thropp 2-roll Rubber Mill, 16” x 30” 

2—Smidth Iron Lined Tube Mill, 4° x 12° 

1—Abbe Tube Mill, 4'2° x 15° 

2—Royle Extruders #1 and +2 

1—Ball & Jewell Rotary Cutter ='2 with 5 HP Motor 


Established 1396 


| R.GELB & SONS,» 


, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


CHEMICAL 
STATE HIGHWAY No. 29, 


UNION, N. 


* UNionville 
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REBUILT PROCESSING EQUIPMENT U 


IMMEDIATE SHIPMENT — GREAT SAVINGS 


Mikro 4TH.24", 1-SH, Joy Bee 3AT & 
1U, Schutz-O'Neill, Stedman Mills 


Boker Perkins and Readco Heavy Duty 
100-150 gallon Double Arm Jocketed 
Mixers with Sigma or Fish Tail Blades 


Tothurst 40° Basket Centrifuge, Imper- 
forate bow! with Skimming Nozzle, 
Retractable Plow, and 2 speed motor 


F. J. Stokes, J. H. Day, New Era, Hottman 
Mixers, from 2 gallons up to 450 
gallons with and without Jackets, 
Single and Double Arm Agitators 


Groen 125 gallon S. S. Steam Jacketed 
Mixing Kettle, motor driven 


Lee Metol 50 gallon capacity Steam 
Jacketed Tilting Type Mixing Kettle 


Doy & Robinson 100, 600, 1000, 2400, 
4000 Ibs., Dry Powder Mixers & Sifters. 

Robinson #31 and Schutz-O’Neill #3 
Gyratory Sifters, Gayco 8° Air Separator 

Kent Three Roll Roller Mill, 16" x 40”. 

Houchin Aiken and N. E. Soap Mills, and 
H-A Monel-lined Soap Plodder 

Huhn, Wolfe and Ellis Steam and Gos 
Fired Dryers 

Ross, Lehman and N. E., 3 ft. to 7 ft 
Two and One Roll Chasers and Mixers. 

Ertel 12 Head Semi Automatic 5S. S. 
Vacuum Filler with Sprinkler Heads, 
etc 

Horix S. S. Rotary Filler, Elgin 24 Head 
Rotary Filler, Bagby Twin Piston Filler, 
Bottom Feed. 


ION 


Filler 1, 4, and 8 head S. S. Piston Fillers. 


Pony M Labelrite, Ermold and World 
Semi-Automatic and Fully Automatic 
Rotary and Straightaway Labelers 


Pneumatic Scale & Resina Auto Capper 


Colton and Stokes Late Style Rotary and 
Model T Tablet Machines 


Standard Knapp No. 429 and J L. 
Ferguson Carton Sealers 


Triangle Package Machinery Models G2C 
and A60A Electric Pak Fillers 


Sweetiand, Vallez, Sperry, Shriver ond 
Johnson Filter Presses. 


Package Machinery FA, FAQ, FA2, Hays- 
sen 3-7 and Miller Auto Wrappers 


MANY OTHER ITEMS OF INTEREST IN STOCK — FULLY GUARANTEED 
WRITE, PHONE, WIRE COLLECT FOR DETAILS AND PRICES ON YOUR REQUIREMENTS 


Uuiou STANDARD EQUIPMENT CO. 


318-322 LAFAYETTE ST.. NEW YORK 12, N.Y. 


TOP PRICES 
PAID FOR YOUR 
SURPLUS EQUIPMENT 


dished bottoms with stands 


20—Steam Jacketed Kettles, Stainless Steel 


& Aluminum, te 250 ga 


Pumps (Steam & Elec.) cased & new. 
New and used high pressure Steam Bollers 


10” Cage Disintegrator 
eel Vert. Tank 7 dia. x 10, No. 


ak Impreenating Tank 52” 


steam jacketec 


2—Flew-Master Kom -bi-nators. 
attersen Pebble Mill, 36” 
Ransome Kotary Agitaters, dia. x 


H. LOEB & SON 


SPECIAL!—" 


NEW and GOOD-AS-NEW EQUIPMENT 


Stainicss Steel Tanks, new, 100 and 200-gal. 


t—New Kibbon Type Mixers, 4 eu. ft. 
i—sSteel Tanks, 100,000 gal. eac 
S—Steel Tanks 67.500 gal. 
Sterilizers 18 x 18 and 74 x 27 with clamp- 
down covers & safety valves 
I—Sperry Filter, 1% « plate. 
I—DeLaval Lab. Separater with % H.P. 
motor 
gal. Jacketed Glass-Lined Tank 
with agitator 
6—Stokes Rotary Tablet Mach... Med. KD-4. 
arpless Purifiers. 
nm Can Filling Machines. 


silex lined—like new. 


diam. x 42" 


4643 LANCASTER AVE. 
PHILADELPHIA 31, PA. 


Vessel made of *," thick Type 316 stainless 
steel two-thirds jacketed with steel shell. 
Working pressure 100 p.s.i in jacket 
Spiral baffle in jacket increases efficiency 
when vessel is used as a cooler. Inside di 
ameter 30 inches. Legs can be supplied for 
any height. Agitator made of stainless stee! 
bar. Motor—3 HP. tor 220 volt, 60 cycle, 3 
phase, splash proof unit. Reducer is a 
Boston Gear unit. Speed of agitator—80 
R.P.M. (can be changed within reason by 
changing sheave sizes 
is a 3” flush type stainless steel of our 
own design 


Used for starch cooking but suitable for 
other mixing or cooling operations as well 
because of the rugged construction and 
the horsepower of the motor 


The units as described are available for 
immediate delivery 


ARTISAN METAL PRODUCTS INC. 


100 Gallon Cooker 


Drain otf valve 


ROTARY DRYER 
FOR SALE 


One Ruggles-Coles Class XC-2, four foot 
diva. 20 ft. long Steam tube rotary ORYER 
complete with ribbon type feed screw ond 
driving gear Maximum steam pressure 140 
ibs. Less 7', H P. motor Used | month 


Manufacturer—Hardinge Co, York, Penna 
Automatic link belt feeding conveyor also 
avaliable 


Suitable for drying mony organic and in 
rganic moterials such as cattle feeds, 
cork soybean figkes feathers resins 
soda ash, oxides and pigments Now used 
for drying asbestos fibre Further details 
upon request 


hermoi 


COMPANY 


A. C. Motors—Immediate Shipment 


Ex ion Proof—20 HP, 15 HP, 
10 HP, 7% HP & Smaller Sizes. 


M-G Sets 


enclosed. 
—WiRE on PHONE YOUR REQUIREMENTS— 


125 HP NEW 900 RPM T 

NEW 1900 RPM T 

100 HP NEW 1200 RPM T 

100 HP 1200 RPM EX.PRF 
75HP NEW 1200 RPM TEFC 
ooHP NEW 1800 RPM TEFC 
oHeP NEW 1200 RPM TEFC 
oHP NEW 900 RPM TEFC 
SHP NEW 1800 RPM TEFC 
SHP NEW 1200 RPM TEFC 
HP NEW 1200 RPM TEFC 

Also 


GEARHEAD MOTORS rn SPEED REDUCERS 


STEEL STORAGE TANKS 


2—12,500 gal. Horiz. 10°89 x 19°9" Shell %* 
2—74,000 bbl. Vert. 114° Dia. 40° High 


6—25,000 gal. Horiz. 10°6" x Shell 
4—20,000 gal. Horiz. 10°6" x 31° Shel! 5/16” 
1—15,000 gal. Horiz. 10°9" x Shell 


73 Pond St. Waltham, Mass. ew gal. Horizonta 
TRENTON NEW JERSEY | | Coir. ‘ROSEMONT, PA. 
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Esteblished 
| 
250 KW Dc 120/260 V.. AC eynch. drive. 
200 KW DC 125/258 V.. AC drive 
35 KRW DOC 48 ©. 750 amp. AC drive 
Po ARTHUR WAGNER CO. 
1437 W. Randolph St. Chicago 7 
; ELECTRIC MOTORS - GENERATORS 
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ENGINEERED 
EQUIPMENT 


means GOOD Used Equipment, Rebuilt and 
Guaranteed by ENGINEERS-a Sound Investment 


INVENTORY REDUCTION SALE 


AGITATOR DRIVES 
AIR COMPRESSORS 
AUTOCLAVES Pe 25’ long jacketed auto- 
BLOWERS 
CENTRIFUGALS x deep agitator 
CONDENSERS 1—6’ x 6’ Thropp Pebble Mill 
FILTER PRESSES 
SPECIALS 
1—36” Sweetland Pressure Filter KETTLES 
1—"CECO” Automatic Carton 
Sealer MILLS & PULVERIZERS 
1—"DAY” - . Hercules 
— MIXERS 
1—"CHARLOTTE” S.S. Colloid 
Mill (Laboratory size) PUMPS 
1—7'% PAC Vertical Agitator 
drive—5 RPM T ANKS 


OUR STOCK SHEET WILL BE GLADLY SENT YOU ON REQUEST 


QU 


IPMENT COMPANY 


41 HYATT AVE. a NEWARK 5, N. J. 
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WE BUY 


| WE SELL 


| YOUR CONFIDENCE IS NOT MISPLACED 
WHEN YOU BUY FROM 
THE MACHINERY & EQUIPMENT CORP 


'—New Glass Lined Reactor 1000 gals 
+—Ptaudier 200 gal. Glass Lined Reactors 
'—Glasscote 250 gal. Glass-Lined Reactor 


20—New Hubbert 100 gai. Stainiess Clad Jacketed 
Kettles 


'—Stokes 30° « Rotary Vacuum Dryer 
'—Rugeles Coles Rotary Steam Tube Dryer, « 
20 


+—Staintess Steel 48° Sus. Style Centrifuges 
Impertorate and Pertorate Baskets 

itzpatrich Medel D Comminuting Mach. 
parts, with 5 H.P. Motors 

}—Chartotte Staintess Steel Colleid Mill. 20 

2—Abbe « & Buhretone-Lined Mills 

10—Horiz. Spiral Mixers, 25 tb. te 1.500 

+—Vaec. Shelf Dryers. Lab. to 20 Shelf 

'—New 10.000 gallon Aluminum Tant 

NEW STAINLESS STEEL TANKS AND JACK 
ETED KETTLES—ALL CAPACITIES 


WE BUY YOUR SURPLUS 
Send for Bulletin A-22 


— THE 
Macninery & Equipment 


533 


TELEPHONE 
GRAMERCY 


For Sale For Sale 


Day 150 Gel. Brighton Mixer 

Pebble Mills 40 to 500 Gai 

Pony Mixers 8, 15, and 40 Gol. 

Steel Roller ink and Paint Mills 

by 24" — 12 by 30°-—16 by 40° 
Dey 100 Gel. Mixers 
Lencoster Mixer Serie! No. 202 
SPECIALIZING IN REBUILT MACHINERY 


IRVING BARCAN CO. 


50 CHURCH STREET 


NEW YORK CITY 7,N. Y. 
Phone—Cortiandt 7-2195 
Plant: 249 Orient Ave., Jersey City, N. J 


wove 


FOR SALE 
Reactor: 200 gal. Plaudier jack agitated 
Oryer: Rotary Vacuu int?) Devine 


Orvers: 2-—Da 
Filter Presses 
Dryer: Stokes Vac 


Pendle Mills 
Vacvem 

Vacw ans 

Pus ho. Stal 

Sta 

Ce cal: 

Cent eal 

Orye 

Ham ' ho. 
Copper Stilt: 100 gal. steam jacketed 


WE BUY—WE SELL—WE LIST 


LOEB EQUIPMENT SUPPLY CO. 
1927 W. North Ave Chicago 23, tlt 


LESS THAN 1/2 NEW COST 


AIRTEMP 75 ton Chrysler (2 NEW) 
AIR CONDITIONER 20 ton Frigidaire unit 
AUTOCLAVE —Vert. jacketed ASME 
BELT CONVEYORS Unloading, 24°18 
Stainless Steel, 30” x65 
Link Belt, 24° x30 
BLENDERS— Conical, copper 2.7 cu. tt. cap 
FILTERS—Oliver, x6", complete 
Shriver 36” Celoron Plates & Frames 
Shriver 24” rubber covered (UNUSED) 
Sweetland 312, 72 leaves 
MILLS—Day, 3-roll, 
Micro, size 2 
MIXERS—Blystone 48°x78” heavy duty 
Champion, type E, size 2 
\jax 23 Super heavy duty 
PUMPS—8” Centrifugal, 2500 GPM 150° 
Stokes, Vacuum, model 2/2C, 12” x 10”. 
SCRUBBER TOWER 
SEWING MACHINE~— Bagpak. type EL 
TANKS—2300 gal. 5'x15'2” hor. 
4000 gal. 6'x20°3” hor. 5 16" (2 NEW) 
9000 gal. 6'x24° hor. | 
5000 gal. 6x24" hor. 5 16” (NEW) 
41000 eal. 12°6° wert. 5/16" &! 
TANKS LISTED BELOW RUBBER LINED 
33000 eal. 12'x36' hor. 7 16” 
25000 gal. 12°6"x25' vert. 


HEAT & POWER CO., INC. 
70 Pine St. Digby 8-0373 New York 5 


FOR SALE 


1—Cherry Burrell stainless steel centrif- 
ugal pump with explosion proof motor 
rated 15 GPM at 30 lb. 

1—12-inch, 15 plate Alsop stainless steel 
sealed disc filter. 

1—2¢inch Fletcher stainless steel sus- 
pended centrifuge with plow and 
screens. 

1—72 sq.ft. Buffalo vacuum tray dryer with 
stainless steel trays. 

1—G-1-D Stokes and Smith dry powder 
filling machine stainless steel hopper. 


Buckman Laboratories, Inc. 
MEMPHIS 8, TENNESSEE 


New — Uncrated 


40° AT&M perforated all steel welded basket 
centrifuge complete with multispeed motor 
with high-speed motor operction at 1200 
RPM. Machine includes discharger and free 
wheeling drive with entire machine suspended 
in steel “A” frame extending 30° below 
bosket bottom. Motors connected for 3 phase, 
60 cycle, 440 volts 


60 mesh stainless steel screen cloth and stain- 
less steel 8 x 8 backing screen 


PUGET SOUND PRODUCTS CO. 
2004 Smith Tower Seattle 4. Wash. 


FOR SALE 

10. 10°6" diameter x 40°6” long. steel 
storage tanks. 26.000 gallons ca- 
pacity. **” shell, 7 16° heads. 
welded construction. located at 
Franklinton, Louisiana. 

624 diameter x 20° high. steel stor- 
age tanks. 68.000 gallons capacity. 
riveted construction. Ist ring. 
7 16" 2nd ring. 3rd ring, *8” 
roof. 

ROGERS AND WRIGHT, INC. 
710 PEOPLES BUILDING 
CHARLESTON, WEST VIRGINIA 
PHONE 30-171 


BIRD SUSPENDED 
STAINLESS STEEL 
CENTRIFUGE 


Bird 40° Stainless steel suspended cen- 
triftuge, perforated basket, including all 
accessories. Driven by a new Louis 
Allis 30-7'2 hp. 1200-600 rpm. 3-phase, 
60 cycle. 550-volt motor. Machine was 
rebuilt by manufacturer in 1945. and 
has not been used since that time. 
‘ y & 26. X. ¥ 


NEW-USED_ 
RECONDITIONE 


NEW THERMOMETERS 


12°—90 left and right and 45 
mounting—1” bushing 
Ranges 25 F—240 F 

50 F—400 F 

100 F 
Various mokes: Tagliabuc, Taylor, etc 
$5.50 eo 


SURRETTE STORAGE BATTERY CO., INC. 


JEFFERSON AVE, SALEM, MASS 


SURPLUS EQUIPMENT 


Inert Gas Generators for protecting 
paints and varnishes im storage, for treat- 
ing synthetic resins, for purging tanks 
and extinguishing fires 
6 GE atmosphere converters, 500 CFH 
3 pumps, Westco periph. turb, 18 GPM 

100’, with | HP explosion proof mtrs 
3 filter presses, Shriver No. 7 
This equipment 1942 or later and priced at 

fraction of cost 
LIBERTY PLANERS, INC. 


Hamilton, Ohio Mr Werner Hamilton 5.566! 


SPACE 
IS VALUABLE 


Too often you see idle ma- 
chinery occupying valuable 
floor space. Advertising 
space in the Searchlight Sec- 
tion is available to help you 
sell equipment you do not 
need. 


Write Today To: 


Classified Advertising Staff 
330 West 42nd Street, New York City 
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shelves 
Po 507 FIFTH AVE, NEW YORK CITY 
MURRAY HILL 7-6547-8-9 
| 


COMPRESSORS 
VACUUM PUMPS 
Latest Types 


Rebuilt by American 
Tested and Guaranteed 


,COMPRESSORS—STATIONARY: 


2 752 9-10x9 Ingersoll FSi 


si 
“9 Chicago Y-C™ 
1302 CFM 1252 20, Chicago 0- 
1452 CFM 702 15/15x14 Penn 0B- 
Many other makes and sizes available—List “47 
VACUUM PUMPS: 


M 22x8 Ingersoll 


FM Worthington (Ga 

FM Worthington (Gas ‘en 4 Prew 
FM Worthington (Gas and Diesel) 4 Pnew 
500 CFM Worthington (Diesel) 4 Pnew 


Sale - Rent - Rental Purchase 


You can always buy a new American 
AF 1 (Bulletin 1000) 


AMERICAN AIR COMPRESSOR CORP. 
Bergen, N. J. 


Telephone: N. J. Union 5-4848 
Y. Chickering 4-7665 


Locomotives 
DIESEL: 7. 15 & 80 Tor 
GASOLINE Ton 2,14 & ‘30 Ton 
DRYERS 
6 ft tary Kil 
x 160 Rotary Kilns 


2 50 
Raitnoko ‘CARS 

tleship Gondo 
ap at & 100 -KBox “Care 


Ce 
‘ 
& 30 yd. Air Du 


L 
CRUSHERS 
6x20, 7x12, 8x10, x16, 10420, 10x42 
12x24, 13x24, 18530 18536, 22250. 
24x36, 40n48, 42260. 6F 
Steet ‘TANKS 
17 20,00 gal. ay 
1 it Car Tanks 8,000 & Gal 


R. C. STANHOPE, 
60 East 42nd St., New York 17. N. Y. 


MOTORS GENERATORS 
TRANSFORMERS 


NEW and REBUILT 
BOUGHT and SOLD 


ELECTRIC EQUIPMENT C0. 


ROCHESTER 1, 


THREE NO. 10 
SWEETLAND FILTERS 


Priced at less than 1/3 of 
new cost, these filters are 
in excellent condition and 
ready for immediate ship- 
ment from our So. S. F. ware- 
house. 


MACHINERY & EQUIPMENT CO. 
705 Brannan St. San Francisco 3, Calif. 


FIRST CHECK with FIRST 


“tb GOOD REBUILT EQUIPMENT 


_Then 


Jacketed Mixers 
100 gal. capacity 
Double Arm; geared 
both ends; like New 


4 Louisville 
Dewatering Presses 
Model 3A 
6 Louisville 
Steam Tube Dryers 
up to 6’ x 50’ 


and others 


3 Jacketed 
Double Ribbon 
Crystallizers 
24” x 16’ - 
24” x 30’ 
with motors 


Saintes Steel 
Vacuum Pans by 
Groen, lee, 

Mojonnier 
cap. up to 600 gal. 
some agitated 


Bartlett & Snow 


24 Hammer Mills by 
Raymond, Williams, 


Stedman, Mikro etc. 


12 Pebble and Ball 


... it’s your 


VACUUM 
Shelf Dryers 
Devine - Buffalo 
from Lab. size 
to Large 
Production 
Capacity; 
state needs 


Gruendler, Jeffery 


up to 150 H.P. 


50 Shriver, Sperry 
FILTER PRESSES 


Autoclaves 


Glass Lined 
Vacuum Pans; 
Jacketed or Unj. 
500 to 2500 gal. 


and REACTORS 
in STEEL and S. S. 


he 


Rotary Dryers 
and Kilns in 
all sizes 
Steam Tube 
Dryers 
stote 
requirements 


4 Rotary Vac. 
Drum Dryers 


12 Rotary Vacuum 
FILTERS by 


in iron, bronze, Lab. Size to "Oliver, Feinc 
wood, rubber, eic. — other stondard 
sizes up to 42” Requirements makes up to 8" x14 


MILLS, sizes 
up to 6’ x 8’ 
10 Tube and Rod 
Mills up to 21’ 


New or Used 


Centrifugal 
Extractors 
by Bird, Tothurst, 
Fletcher, A.T.M. 
some in Stainiess 
all sizes up to 48” 


Proctor & Schwartz 


‘ ROLLER MILLS 12 SIFTERS 
4” 8” to 16" 40” 72° Conveyor Dryer 

7°10" «x 2’ 11” Rubber Mills and 20” x 48” to 5.5. ee 

Other Pan Dryers Calendars up to 40” x 120” Apron, 


in Carbon Steel 


157 HUDSON ST. 


84° long 


Multiple Pass Dryers 


Nobody pays more than GOING 0: coodused Equipment 
FIRST MACHINERY CORP. 


WoOrth 4-5900 


NEW YORK 13, N.Y 
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New 
Typ 
See them rebuilt and Tested at our Plant iat, ‘ 
Muller Type Ptaudler bing 48" 
Counter Corrent $5. Centr,” 
2 Bird Continuous 
Centrifugal Filters 
15 Sharples and 8 Single & Dbl. 
De Leval Drum Dryers up to 
‘and 4’ x12’ 
BELTED: 035, 1000 1308 & 1570 Fr. 
25 cy. D.c. 6 Hardinge 
ALL Conical 
VOLTAGES Ball Mills 
upto 
| 
| 
= 
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EQUIPPED LABORATORY AND 
PILOT MANUFACTURING 
PLANT 


Located on secluded 125 acre 
tract 19 miles from Wilmington, 
Delaware. Ideal for research and 
development. Modern construction 
throughout. 

Also partially completed stone 
dwelling. Makes property ideal 
for retired chemist or engineer. 


SALE PRICE - $60,000.00 
Direct inquiries to 
Estate of Jacob Barab, Deceased 


c/o L. C. Porker, Realtor 
1014 Det Wil Del 


code. 


NEW PFAUDLER ALUMINUM REACTORS 


1—PFAUDLER ALUMINUM JACKETED REACTOR complete with 
impeller type agitator and 10 h.p. Reeves drive. 5 ft. x 12 ft. 
Jacket pressure 35 p.s.i. Internal pressure 35 p.s.i. with full 
vacuum. This unit is constructed in accordance with ASME 


1—PFAUDLER ALUMINUM JACKETED REACTOR complete with 
impeller type agitator and 10 h.p. Reeves drive. 3 ft. x 4% ft. 
Jacket pressure 50 p.s.i. Internal pressure 35 p.s.i. with full 
vacuum. This unit is constructed in accordance with ASME 


e. 
Send for complete drawings and specifications 


FS-8855, Chemical Engineering 
330 West 42nd St.. New York 18, N.Y 


For Capital Steck or Assets of 


CHEMICAL 
PLANT 


*-WANTED 


By large financially powerful 


| PAID 


prise to present holdings. 
Box 1221 
1474 Bway N. Y. 18, N. Y. 


WANTED 


725 FIFTH AVE. 


WANT TO BUY NEW SURPLUS 


VALVES & PIPE FITTINGS 


EAST COAST VALVE & FITTING CO., INC. 


BROOKLYN 32, NW. Y. 


IN MAY THERE ARE BEES— 
BUT THERE ARE NO “MAYBES” WITH 


M Al 4 NE 
oR 
ACHINER 
982 Stuyvesent Ave Union, N. J. 
NEW—USED—REBUILT 


A NEW HIGH IN PERSONAL SERVICE 


‘Machinery Shepping for the Busy Plant 
Executive, We locate equipment you seed or 
buyer for your surplus Finder's Fee Basis. 


PROCESSING - PACKAGING 
MATERIALS HANDLING 


GET MORE FOR YOUR 
SURPLUS EQUIPMENT 


List it with our bureau 
And Sell Directly to the next user 
50,000 Manufacturers Get Our Offerings 
Regularly. They need such units as 
FILTER PRESSES EVAPORATORS 
STILLS MIXERS DRYERS 
or what have you to sell? 


For Quicker Action and Better Price, 
Send Full Details and YOUR Price to 


EQUIPMENT FINDERS BUREAU 
6 Hubert Street New York 13, N. Y. 


Compressors Wanted 
STATIONARY - PORTABLE 
LARGE OR SMALL 


L. W. BAUER 
22 Barnett Street Bloomfield, N. J. 


WANTED 

Filter Preas, washing type, closed delivery, 
30 r 36" x 30 or more chambers, 1” or 
% cake 

Shriver Pump— ° r 2%-—75/100 gal. per 
nir pressure 

W-8804, Chemical Engineering 

120 West 42nd St, New York, (18) N. ¥ 


NON-CORRODING 
PIPE FOR SALE 


Textolite pipe manufactured for the Gov- 
ernment by General Electric Co. and 
now surplus. Unused. Resists the effects 
of corrosive waters and atmospheres 
chemical salts and solutions, solvents 
gasolines, etc. A high pressure pipe, 5 
O.D. with ‘«” wall. Very light weight 
easily installed. Offered at substantial 
savings over other pressure piping 
Available with plain ends or standard 
threads. Couplings of similar materic! 
also available. Prices. specifications and 
technical data, with a sample of mate 
rial free on request. This material will 
stand the most rigid technical examina 
tion. 300,000 ft. available 


IRRIGATION DIVISION 
Veg-Acre Farms 


By -Products— Wastes —Equipment 
CHEMICAL SERVICE CORP. 
80A Beaver St. New York 5, N. Y. 


WANTED 


ALL TYPES OF 
By-products 
Wastes 
Residues 
Contaminated Solvents 


Recovery Facilities Available 
Orum Lots—Taonk Cars 


Trutann 


CHEMICAL & ENGINEERING CO., INC. 


Forestdale, Mass. 


P.O. Box 426, Union, N. Unionville 2.7260 


IF THERE IS 
Anything you want 


that other readers of this peper 
can supply 


OR— 


Something you 
don't want 


that other readers can use, adver 
tise it in the 


SEARCHLIGHT SECTION 
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WANTED - CHEMICALS 
Dyes—Colors— Pigments 
Oile— W axes— Drugs 
= 
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AGITATORS—MIXERS 
1—Turbo 24B Vert, 20 HP, 5712 RPM 
2—Lightnin Vert. HP Pr. 
1—Lightnin Side Ent. 10 H 
35—Portable \4 HP to 1 HP. "0. 1725 RPM 
4 Double Arm Jkid. heavy duty: B-P 15 

al. Vac, ~ i 25 gal, W&P 100 gal, 
ead 250 g 
170 Spiral, Jiktd. 
7—Floor Type lead & paste, 80 gal. 
DRYERS 
3—Double Drum Atm. 22” x 38” 
1—Tray Dryer—1030 sq. ft. 
3—Pan Dryers—5S’ x 30", x 36” 
4—Rotary, Steam Tube, 6’ x 50°, 6" x 25’ 
2—Rotary, Hot Air, 46" x 12’, 6’ x 23° 
3—Rotary, Vacuum, 30” x 8", 7°6" x 20° 
EVAPORATORS 
1—Triple Effect. stee! tube. 5000 ft. 
1—Single Effect, steel, 33 sq. ft. coil 
1—Copper Vac. Pan, 6° A. =x 10° H, jktd, 
88 sq. ft. coil, conde: 
2—Copper Vac. Kettles, miktd, agit, 100 gal. 
KETTLES 
30—Stainless and Stainless Clad, 40% 6 


gal. 
1—Aluminum, closed, coils, 175 gal. 
2—Copper, jktd, agit, closed, 100 gal. 
FILTERS 
1—Swenson Precoat Rotary Vacuum, 8 x 
8 acid proot, lead & rubber 
1—Rotary Vacuum 6° x 3’, Steel 


WRITE FOR 
COMPLETE 
STOCK LIST 


1513 w. THOMPSON STREET 


1—Sweetland C.l. body, 53 bronze 
leaves, 500 sq. 

1—Sperry 30” 

i river P&F Wood, 30”, 25 chamber, 


nm dely. 
3 river P&F, 24”, 54 chamber, 


1—Sperry 24° C.l., 15 Rec. Pl., open dely. 

1—Shriver P4&F Wood, 12”, 12 chamber, 
closed de 

1—Sperry P4F, Iron, 12", 10 chamber, open 


dely. 
—Bowser Press. Leaf, +0, 
Plate, 8” to 30” 


MILLS 
1—Allis Chalmers Cont. Ball, 8 x 7’, steel 
liner, 250 HP motor, 2", 3”, 4" balls, 
complete 
2—Abbe Pebble =GPH, 6° dia. x 8’ L 
2—Day & Abbe Double Jar Mills 
3—Sprout Waldron Attrition 16”, 30” 
1—Robinson Double Attrition 22° 
2—Williams Hammer =1 
3—Mikro Pulverizers 24, =1, Bantam 
2—Colloid Mills, 6", Stainless 


PUMPS 
8—Duriron Cent. 90 GPM @ 45° 
9—Stainless Cent. Sanitary Conn, Tri- 
Clover models (2 x 2”), 22EBH 
(3" x 2") EH (3” x 212") NEW 
ae Cent. Motorpumps 200 GPM— 


40—Bronze Cent. from 15 GPM [e 20° to 
150 GPM @ 150’—new and used 
1S—Aurora Bronze Turbine type pumps 
droseal Slurry, 4" x 4” 
‘orth, Vacuum 644 x 6, 62 CFM—27” 


TANKS 
33—Ptaudler Horiz. Sectional glass lined— 
total 250,000 gal.—all or part 
1—Piaudier Horiz. Stainless 6000 
gal, water jkt. prop agit: 


inside 
25—Stainless Steel open top tanks, some 
with side mixers—30 gal. to 500 gal 
—NEW—made in our own shop 
Also large stock and listing of Aluminum, 
r, Iron, Steel, Wood, 
R er lined, Glass lined, Stainless, 
Stainless class, etc. 


STAINLESS TANKS 
Any size fabricated to your itica- 
tions. Write: Attention, febriceting 
Division 


MISCELLANEOUS 


2—Ing. Rand Blowers 4000 CFM @ 32 
1—Sharples Super Centrifuge 
2—DeLaval 7600 Centrifugal Se 

10—Steel Tubular Exchangers, 31 sq. ft. 
8—Copper Tub. to 280 aq. ft. 

15—Columns—copper 

> & Colton Rotary 16- punch pellet 


2— pouisville Cont. Roller Press, 24", 36" 
1—Davenport 3A Rot. Grains Press 
2—Steam Turbines. 
stock of PACKAGING EQUIPMENT 
—Ask for list 7149 


EQUIPMENT CORP. 


PHILA. 21, PA. 


FOR SALE 


1—F.B. +3A Banbury mixer com- 
plete with 200-100 H.P. West. 
motor 3 P. 60 C. 550 V.—900- 
450 R.P.M. 

1—+3 Banbury mixer with 75 
H.P. A.C. motor complete. 

3—F.B. 22” x 60” Mills complete 
with Red. Gear Drive and A.C. 
motors. 


EAGLE INDUSTRIES, INC. 
110 Washington St., New York 6, N. Y. 
DI 4-8364 


MIXERS - TANKS - PUMPS 


Ribbon Mixers—Day & Stokes. {| to 30 cu. ft. 
Dough Mixers—). H. Day—Champion—New Era. 
Ittee-Way Water Treating System, 300 GPH 
Portable Agitators—Geared Type & H 
Turbine Stirrers—6 bid. 45° pitch 18° 0. SS & Br 
Paint Mix Tanks—DeVilbiss Co. 60 Gal Agitated. 
Mix Tanks—1000 Gal. Vert. Baked Plastic Lined. 
2-2 Gal. Vertical Storage Tanks—NEW. 
2—10000 Gal. Horizontal Storage 
i—515 Gal. Copper Tank, Dia. x Deep 
it—Exact Weight Scales, Over & type 
£213,273 


36—Blackmer, Swinging Vane Pumps Fig. 350! 
National Research Corp. High Vacuum Evaporater. 
—Heat Exch. 1200 sq.ft. shell 120 psi. Tubes 752. 
Barrett Portable Elevator, 30002 Cap., 3 HP. 
PLANT EQUIPMENT CO. 
UNION TERMINAL CINCINNATI 3, OHIO 


Phone: PArkway 6183 


SPECIAL OFFERING 


NEW 2000 gallon Heil Tank Trailers, 2 compartments, 


air brakes, 900 x 20” tires, 


$1250.00 each. 


standard equipment. Price 


BOCK 


Special linings can be provided to prevent corrosion or 
iron pick up and contamination of products. Trailers have 
been successfully coated for transportation of sulphuric 
acid, solvents, petroleum products, sulphonated oils, 
formaldehyde and many others. Specific problems of 
either corrosion or contamination can be solved. 


DAVID B. KAPLUS, INC. 


OFFICE: 
313 Frelinghuysen Ave. 
NEWARK, N. J. 
PHONE: Bi 3-4855 


YARD NO. 2 


NEWARK—ELIZABETH CITY LINE 
ROUTE #25, Elizabeth, N. J. 


PHONE: El 3-9733 
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Provide extra stamina, and 
resistance to erosion and corrosion 


CUPRO-NICKEL TUBING 


in feed water heaters, condensers, and evaporators 


Performance of 70-30 cupro-nickel tubing in 
marine applications...especially in naval service 
...has proved the dependability of this alloy 
under severe operating conditions. 

Its resistance to pitting and other forms of cor- 
rosion is outstanding. The notable service records 
it has established in salt water service amply justi- 
fy its use in other fields where corrosive and ero- 
sive effects of water and steam are encountered. 

Such applications include heat exchangers in 
the petroleum and chemical industries, condens- 
ers in shore power stations, and feed water heaters 
everywhere. A typical example is the above unit 
built by Foster Wheeler Corporation of New 
York City. 

In applications of this sort the cupro-nickel 


FOSTER WHEELER used approximately 70 
tons of 70-30 cupro-nickel tubing (%4" OD 
x 13 BWG) for this and 11 similar high 
pressure feedwater heaters. 


alloy offers the advantages of superior strength 
at high temperatures and superior resistance to 
ammonia and other corrosive contaminants of 
steam. 

Cupro-nickel makes possible high economies. 
Enjoy all the advantages this alloy offers. Send 
us details of your tubing problems, for our sug- 


gestions. Write us today. 


ween 


Over the years International Nickel has accumulated a fund of useful 
information on the properties, treatment, fabrication and perform- 
ance of engineering alloy steels, stainless steels, cast irons, brasses, 
bronzes, nickel silver, cupro-nickel and other alloys containing nickel. 
This information is yours for the asking. Write for “List A” of 
available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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A WON-ELECTRIC MAGNETIC 

SEPARATOR PULLEY GUARAN- 

TEED TO EQUAL OR EXCEED 

THE PERFORMANCE OF AW 
ELECTRO MAGHETIC 

SEPARATOR PULLEY 


IT’S TRUE . ONLY HOMER 
HEAVY-DUTY Permanent “non- 
electric’ Magnetic Pulleys ore 
gvoronteed to equal or exceed 
the performance of electro mag- 
metic a of same size ond 
capacity... HOMER Duty 
Pulleys lable in 
diameters from 12” to 30”, with 
belt widths from 4” to 60” 
Write for descriptive dato. 


The HOMER MANUFACTURING CO., Inc. 
DEPT. C-12 LIMA, OHIO 


Siece 1923 
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These two 714-hp Type ER-NL compressors 
are generating oil-free Air Power for an instru- 
ment-control system in a central power station. 
They’re standard heavy-duty compressors 
equipped with NL (non-lubricated) cylinders, 
overhead-motor drive, and dual control for select- 
ing either constant-speed or automatic stop-and- 
start regulation. 

The pistons of Ingersoll-Rand non-lubricated 
cylinders have graphitic-carbon wearing rings and 


COMPRESSORS + AIR TOOLS 

ROCK DRILLS + TURBO BLOWERS 
CONDENSERS + CENTRIFUGAL PUMPS 
OIL & GAS ENGINES 
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pressure rings which prevent metallic contact. No 
lubricant is needed in the cylinder. 

NL cylinders are available for Ingersoll-Rand 
heavy-duty compressors, single or multi-stage, 
for belt, electric, steam, oil, or gas-engine drive. 

For spraying enamels...or for conditions where 
the air comes in direct contact with foods or 
chemicals that must not be contaminated by any 
trace of oil... or for instrument-control systems... 
select an Ingersoll-Rand NL compressor. 


ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 1-983 
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STEAM JET EJECTORS 


The success of Elliott ejectors in efhiciently meeting a 


broad range of vacuum requirements has always been 


based on thorough testing 


Now a recently completed, modern, test floor makes 
possible an even better job of testing, together with 
continuing research in broadening the knowledge and 
field of ejectors. 

Tests on individual ejectors cover the complete range 
of the guarantee—steam pressure, steam and water 


consumption, absolute suction pressure, capacity, back 


pressure. The user's actual operating conditions are 


duplicated in the test, made possible by the broad range 


of conditions available on the new test floor. 


A set-up like this eliminates all guess-work or error 
in calculation. That is why Elliott ejectors are shipped 
with a confident guarantee of all major performance 


factors in each specific application. 
Secondary vacuum equipment serving the 


Write for the Elliott ejector bulletin. cjector test floor, involving a booster stage 
and a series of three large two-stage non- 


L L i T T Cc M PA N Y condensing ejectors. 
Heat Transfer Dept., JEANNETTE, PA. 


Plants ot: JEANNETTE, PA. © RIDGWAY, PA 
SPRINGFIELD, O. * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Testing a large booster stage. Accurate gages 
measure the low absolute pressures involved. 
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MEET WIDE RANGE OF SERVICE 
CONDITIONS AT LOWER COST 


The flexibility afforded by Pfaudler’s standard 
line of process equipment applies equally well 
to its line of stainless stee] Heat Exchangers .. . 
and it saves users thousands of dollars every 
year by eliminating the extra time and money 
required to design special units. 

Five basic types of Pfaudler Heat Exchangers 
are available: (1) Fixed tube sheet—non-re- 
movable bundle; (2) Packed floating head— 
removable bundle; (3) Internal floating head 
—removable tube bundle; (4) ‘‘U’’-tube—re- 
movable bundle; (5) Sanitary heaters and coolers. 
Each have their par- 
ticular advantages, de- 
tails of which are cov- 
ered in Pfaudler’s Heat 
Exchanger Manual, 
837. To select the unit 
best designed for your 
requirements, you 
should have a copy. It 
is available on request. 


Standard Pfaudler Design Features 


1. Built to rigid engineering tolerances, ASME 
Code U-69 construction (or API-ASME when 
required). Metal thicknesses exceed code re- 
quirements. For example, tube sheets have mini- 
mum thickness equivalent to diameter for good 
roller expanded joints. 


2. Design pressures—full vacuum, 75 and 150 psi. 
3. Shell diameters—4” to 24” nominal size. 
4. Tube sizes—%”", %”, and 1” O.D. 


5. Single or multipan tube 
flow. 


6. Exclusive Pfaudler 
“snap-ring’’ type of one- 
piece backing ring con- 
struction for removable 


tube bundles. 


7. Loose flange construc- 
tion (van-stoned type) for 
ease of assembly and the 
avoidance of liners. 


THE PFAUDLER CO., ROCHESTER 3, NEW YOR 


THE PFAUDLER CO., Rochester 3, N. Y. Branch Offices: 330 West 42nd St. New 


York 18,N Y, 111 W. Washington Ave , Chicago 2, Ill ; 1325 Howard St. San Fran- 
cisco 3, Calif, 818 Olive St, Louis 1, Mo; 13231 W_ MeNichols Rd., Detroit 
21, Mich; 1318 ist Nat'l Bank Bidg Cinc cinnati 2, 0; 1041 Commercial Trust 


Bidg Philadelphia 2, Pa ; 751 Little Bldg . Boston 16, Mass ; 334 Chattanooga Bank 
Bidg., Chattanc ooge Tenn ; P O Box 4066, Dallas, Texas; Enamelled Metal Products 
Corp., Ltd, Artillery House, Artillery Row, London, S. W. 1, England 


ENGINEERS AND FABRICATORS OF CORROSION RESISTANT PROCESS EQ IPMENT. 
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